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Toward a Generalized Break-Even Formula 
by WILLIAM J. VATTER 


| wee qummennen approach to understanding the impacts of cost behavior 

and revenue upon profits, the break-even chart, like most other tools used 
by businessmen, is not perfect, though its usefulness serves to excuse its imper- 
fections. Despite the theoretical shortcomings of the break-even analysis,’ it has 
and does serve as a managerial and analytic tool for better understanding of 
business costs, revenue and profit data. 

The recent growth of interest in “‘direct-costing” techniques, in which a care- 
ful separation is maintained between variable and fixed costs—even to the extent 
of measuring income by this approach—has had direct relevance to the current 
application of break-even analysis. Indeed, some time ago, the relations between 
“variable-costing” techniques and break-even calculation were pointed out.’ 
However, one of the stumbling blocks of break-even analysis has been the failure 
to make clear just how and where conventional income is different from ‘‘break- 
even” income. Even though there have been authoritative positions taken with 
respect to the use of variable costing for financial reporting purposes,’ it is 
important that these differences be recognized and understood. Such a result, the 
present writer believes, has not been achieved yet. 

One reason for my belief that direct-costing, the flexible-budget, and break- 
even analysis are not well understood is the problem that comes up whenever, 
as it often happens, conventional income computation (absorption-cost basis) 
is thrown against break-even or flexible-budget analysis. The trouble lies, of 
course, in the area of inventories; since conventional costing carries fixed costs 
through inventories, and income is therefore affected by the change in the 
amount of fixed costs in inventories at the beginning and end of the period,‘ 


1 “Cost Structures of Enterprises and Break-Even Charts,” Joel Dean, American Economic 
Review, Papers and Proceedings, May 1948. 

2 Advantages of the ‘Break-even’ Income Statement,” Alexander Bac, Journal of Ac- 
countancy, January 1951. 

% “Accounting and Reporting Standards for Corporate Financial Statements, 1957 Revi- 
sion,’ American Accounting Association Committee on Concepts and Standards, Accounting 
Review, October 1957. 

4 This, of course, means that the incomes of two adjacent periods are doubly affected by 
this factor. See “Reported Income and Inventory Change,” George H. Sorter, Journal of 
Business, January 1959. 
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there is a difference between conventional absorption-costing and variable-costing 
income determination. If the final inventory contains more dollars of allocated 
fixed cost than the initial inventory, the income computed by absorption costing 
will be higher than that shown by a variable-costing approach. If the initial 
inventory contains the larger amount of fixed cost, the reverse is true, and con- 
ventional (absorption-cost) income will be smaller than that computed by vari- 
able-costing procedures. This fact is the basis for considerable confusion in the 
area of comparing break-even, flexible-budget income with conventional calcu- 
lations. The break-even chart is drawn (and thought of) as applicable to the 
case in which production volume equals sales volume of the period. Confusion 
results when, as is typically the case, inventories change the picture. 

Also of some relevance (especially for interim statements) is the effect of 
over- or under-absorbed costs in this situation. Conventionally calculated normal 
absorption costs do not necessarily apply all the manufacturing costs to product, 
for a number of reasons too detailed for discussion here.’ As a result, there is 
another effect upon income, which depends on whether the over- or under- 
absorbed balance is carried as a deferred charge, absorbed completely in profit 
and loss, or prorated over inventories and cost of goods sold. The same problem 
and effects arise from various kinds of standard-cost “variances” for similar 
reasons. 

The confusion that has thus far been only hinted at is this: A break-even 
chart shows one break-even point and a separate income figure for every level 
of operation over some limited range of volume. When a conventional income 
statement is compared to the break-even figures, the differences that appear are 
complicated and confusing to one who is not aware of the relations just described. 
Sometimes it is hard to see why we have a gain when the chart shows we 
should have had a small loss; we may have a loss when a gain was expected, or 
the amounts expected and reported may be different because of these factors." 

The difficulty has found its way into textbook discuss‘ons, and there are sug- 
gestions as to how it may be dealt with. One of these suggestions is to use a 
computation that assumes (what actually may not be so) no change in inventory ; 
another is to assume “that the percentage inventory change is constant all up 
~ 5 These reasons include (1) variation in activity level from the assumed normal, (2) sea- 
sonal variation in costs affected by weather or habit-patterns, (3) erratic incidence of certain 
costs such as repairs, whose relation to activity levels may be undetermined, (4) departures 


from budget forecasts of the indirect costs used to set normal cost-allocation rates, and 
(5) inaccurate or inadequate policing of cost rates used in the system. 

® See “Some Observations on the Break-even Chart,” A. W. Patrick, Accounting Review, 
October 1958. Professor Patrick says, on p. 578, “The assumptions [of the break-even chart} 
are not necessarily valid, and when they are extended to recognize that (1) at times current 
production may exceed sales out of that production and (2) only the effective portion of 
fixed costs are assigned to product, the break-even point is found to be only one point among 
many. 
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and down the volume scale. This approach requires the adjustment of total 
fixed costs for fixed costs added to or deducted from inventory.” 


A Formula to Bridge the Gap 


All these situations suggest that the problems in this area need some kind 
of resolution, that there ought to be a “‘general’” formula to take into account 
the complications we have described. Let us try to see if we can develop this. 

The basic pattern for computing the break-even point in product units is 


Break-even Fixed cost 

volume (units) ~ Unit selling price—Unit variable cost 
that is, the volume required to cover total costs is determined by dividing the 
unit contribution margin into total fixed cost. This relationship holds over the 
entire relevant range if (a) there is no fixed cost carried into inventories and 
(b) there is neither under- nor over-absorbed fixed cost. To establish a more 
general formula for break-even, these factors could be added to the formula 
given above. This, if we assume no initial inventories, would give us: 





Break-even Total fixed cost—Unabsorbed fixed cost—Inventoried fixed cost 


volume — Unit contribution margin 





which could be written: 


2o— ¥—-0) 
g- ——— 
Y 


X@ is the total fixed cost incurred not only in manufacturing but in sales, 
administration and other organizational units. ¥ is the amount of fixed cost not 
absorbed by cost allocation. It could be the idle capacity variance shown in some 
standard cost systems, or it could include budget variance. The way it is treated 
in this formula is based on the idea that unabsorbed fixed cost is an “interim” 
carry-over, representing a deferred charge to future operations. The contribution 
margin, y, is the difference between the unit sales price and the total unit-variable 
cost of manufacturing, selling, administration or other divisions.* The amount 
of inventoried fixed cost is a subtraction from the total fixed cost, because this 
amount is not charged against current income but is carried forward as a deferred 
charge to future operations; mathematically, it is the same kind of thing as 
“under-absorbed cost.” 


7 Budgeting, Glenn A. Welsch, Prentice-Hall, 1957, p. 272. 


8 The reader may wish to note the assumptions of (1) linearity of cost behavior and 
(2) the definition of “unit’’ as representing some comparable or homogeneous item, viewed 
over the whole field of enterprise operation. Whether units, volume, or variability can be 
defined in entirely homogeneous terms is a complex issue, the discussion of which lies out- 
side the scope of this paper. 
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Complicating this situation by the addition of initial balances (deferred from 
an earlier period) makes the factors adjusting the total fixed cost incurred a bit 
more abstruse. It becomes necessary to recognize them as net changes rather 
than absolute amounts. If the closing inventory is less than the initial one, the 
inventory reduction becomes an addition to the fixed cost of the period, and 
this raises the break-even point. But the reduction must be a reduction of fixed 
cost, not of physical units or cost totals. Thus, if cost rates (or efhciency) have 
changed, it is possible to get mixed effects, depending on the amounts and 
items involved. 

Under- or over-absorbed costs have exactly the same effect. Although these 
typically appear only ‘in interim calculations, this very fact makes them more 
important, since interim fluctuations are understandably wider than annual 
totals, if only because of seasonal forces. However, for these interim computa- 
tions, the net change in under- or over-absorption (in dollars) will affect the 
break-even point in the same way as inventoried fixed costs. Supposing there is 
under-absorbed fixed cost from operating at lower than the normal level at 
which fixed cost absorption rates were set, this deferred charge reduces the fixed 
cost element in the formula, lowering the break-even volume. An over-absorp- 
tion (from higher than normal volume levels) would raise the break-even 
volume by adding to the fixed cost actually incurred (2) the credit carried 
forward to offset expected lower volume under absorptions implied in the use 
of a normal cost rate. The net change in an interim calculation might be in 
either direction.® 

Allowing for these refinements, we may now re-state our break-even formula 


as follows: 


+o — A¥ — AD 
Y 

Our attempt to reconcile conventional income concepts with cost-volume-price 
relationships now involves computing various balance-sheet changes in order 
to allow for carry-overs from one interim period to another. It should also be 
pointed out that under- or over-absorption of fixed cost may result from various 
conditions besides abnormal production volume. Expenditures in excess of 
budget allowances, seasonal or erratically timed costs (such as equipment repairs) 
may produce under-absorptions. If such items were allowed for in the fixed cost 

® The reader may be tempted here to conclude that fixed costs are causing our troubles 
because we use ‘normal’ rates and create over- and under-absorbed balances. He should, 
perhaps, be reminded that fixed costs are never in any real sense ‘per unit” costs. The only 
way we can make them so is to divide by some unit-volume; unless this volume is a normal 
or a typical one, the resulting unit cost is capricious, arbitrary and probably meaningless. 


Hence, if we must assign fixed costs to inventory, they must be normal fixed costs and the 
structure we describe is inescapable. 
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allocation rates (as they would be if they were predictable) the result would 
be to show offsetting over-absorptions in other periods. But factors such as 
these necessarily affect the flow of costs into product-charges, if income is com- 
puted conventionally with fixed costs capitalized in inventories. 


Other Difficulties 


A further complication arises inf connection with variable indirect costs; for 
these, too, may be under- or over-absorbed in an interim computation. Even 
though these costs are assumed to be linearly related to volume,'’ there is always 
the possibility that seasonal factors, departures from budget allowances, price 
shifts and other things may give rise to under- or over-absorptions. These vari- 
ations are, however, somewhat different from those associated with fixed costs. 

The contribution margin has been calculated by the use cf normal variable 
costs. If there is additional variable cost not absorbed into the normal allocation, 
two things could be done. We might change the unit-cost used to establish the 
contribution margin, or we could treat the under-absorbed variable cost as an 
“inventoried” item. The first of these procedures typically is unsatisfactory, 
especially if the variance is a seasonal or timing factor that will level out at 
the end of the year. If we consider the unabsorbed variable cost as an “‘inven- 
tory” or deferred charge, the interim break-even computation is unaffected by 
the under- or over-absorption of variable cost. 

At the end of a year, however, the under- or over-absorbed amounts are more 
troublesome. It is possible to ‘correct’ the indirect cost allocations by writing 
off the net under- or over-absorptions into product costs via supplementary rates 
or prorations. These will have various effects upon income, and these effects are 
too complex to follow through here. However, unless the under- or over- 
absorbed balances are quite large, they are often written off as profit and loss 
charges, without proration over inventories and cost of goods sold. 

The write-off of under- or over-absorbed fixed costs simply removes ¥ from 
the formula as given, since this amount is thus carried into expense. The inven- 
tory effect is unchanged by a direct write-off, although it would have been 
altered by a proration. 

The presence of under- or over-absorbed variable costs at the end of a year 
has a different effect. Although these could be ignored in an interim statement, 
they must be recognized in the formula for a year-end computation. The failure 

10 This assumption is the basis for much criticism of break-even calculations and cost 
accounting generally, See Dean, Joc. cit., for a discussion of this. But statistical evidence 
suggests that there is some reason for accepting this assumption. Statistical Cost Analysis, 


J. Johnston, McGraw-Hill, New York, 1960, pp. 136-194; “On the Economics of Break- 
even,” Douglas Vickers, Accounting Review, July 1960. 
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of normal-variable cost allocations to absorb the variable indirect costs incurred 
may be the basis for correcting the contribution margin, as suggested earlier. 
But if these under- or over-absorbed balances result from a typical, unusual 
or non-normal” factors, it may be doubtful whether the unit-cost computation 
should be revised. In such a case, the balances are simply written off to profit 
and loss. Then, the under-absorbed ‘‘variable’’ costs are an added factor in the 
break-even analysis; the fact that they arise as deviations from the normal 
variable cost pattern makes them difficult to interpret. Luckily, the amounts are 
usually small. 

However, these under- or over-absorbed variable costs are income determ- 
nants if they are written off to profit and loss (or even if they are prorated) 
and they would therefore affect the level at which a zero profit would be 
expected. There is no easy way to deal with these variations. Their treatment 
is debatable, unless we wish to make further assumptions and adjustments. 


Reconcilable — But Real Differences 


This paper has shown how and why the attempt to generalize a formula may 
result in more rather than less complication. Perhaps the general solution that 
is hoped for is neither simple nor general in the final analysis. What the search 
for the general formula teaches us is what we perhaps should have known in 
the first place; “income” is a computation that is affected by those things we 
wish to take into account. The attempt to relate break-even computations to the 
conventional notions of income merely shows that, somehow, the figures can 
be reconciled—if not easily, then with more or less trouble. However, the 
differences among ‘‘direct-cost income,” “normal cost income,” “actual average 
cost income” and other variants of the income concept are real differences. They 
result from different calculations aimed at differently conceived objectives; to 
reconcile them does not make them any less different. The accountant who 
recognizes this has gone a long way toward understanding his task, which is 
to fit his figures to their purposes. It is high time that we look at some of our 
conventional and unconventional notions to determine whether or not those 


purposes are clear! 
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Fixing Responsibility through 
Profit and Loss Analysis 


by GERALD R. CROWNINGSHIELD and GEORGE L. BATTISTA 


_ do not just happen; profits come frorn performances that have been 

carefully planned and carried out according to plan. If the performance 
is below the expected, something must have caused it and somebody is respon- 
sible. Helping to detect the cause and point out the responsibility is an obligation 
of the accountant. It is his duty to wave the red flag that warns of impending 
danger. Ways in which this can be done through an extensive analysis of the 
income statement are the subject of this paper. 

We shall assume that certain prerequisites to profitable operations have been 
met; that reasonably tight standards have been set, that these standards have 
been based upon the findings of engineering and price studies and that the 
standards represent what can be described as good performances. It will be 
assumed that a chart of accounts has been constructed with more attention paid 
to proper cost distribution for purposes of fixing responsibilities than to the 
simplification of recording and auditing. It will be assumed that responsibility 
for every cost rests with some individual and that this person has been delegated 
authority to control that is commensurate with the responsibility. Finally, it will 
be presumed that all costs have been analyzed as to their fixed and variable 
components and classified accordingly, which implies that semivariable costs 
have been further subdivided into the portion that remains constant and the 
portion that tends to vary. Any other assumptions would make an analysis 
extremely difficult, if not impossible. Unless costs have been classified according 
to behavior patterns, there is no possibility of determining either attainable 
profits or cost divergencies, and if responsibility for cost incurrence cannot be 
clearly fixed, if there are cross lines of authority, what can one expect but the 


practice of “passing the buck’’? 





GERALD R. CROWNINGSHIELD, Trenton Chapter, 1953, is Associate Professor of Ac- 
counting, Rider College, Trenton, New Jersey. He is a graduate of Columbia University and 
author of Cost Accounting: Principles and Managerial Applications, scheduled for publica- 
tion by Houghton Mifflin Company in 1962. 


GEORGE L. BATTISTA, Trenton Chapter, 1952, is Professor of Accounting and Chairman 
of the Department of Accounting, Rider College, Trenton, New Jersey. 

Both co-authors are previous contributors to the Bulletin. An earlier article, also co-authored, 
had earned them N.A.A. Certificates of Merit. 
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Percentage Comparisons May Be Misleading 


A common method of analysis uses percentage comparisons. The procedure is 
simple, but is fraught with danger and, unless it is applied with care, it can be 
misleading as often as informative. Percentages have significance only if the base 
remains stable and provides comparable data. Suppose, for example, that during 
the year 19A a company sold 10,000 units of its product at $1.00 per unit and 
recorded traveling expenses of $1,300; during 19B, this company sold 9,000 
units of product at $1.20 per unit and incurred traveling expenses of $1,260. If 
traveling expenses are expressed as percentages of sales, there seems to be an 


improvement when the two years are compared: 


19A 19B 
Sales revenue $10,000 100.0% $10,800 100.0% 
Traveling expenses 1,300 13.0% 1,260 11.7% 





Although it is true that traveling expenses took a smaller part of the 19B sales 
dollar, it is not true that there was a reduction in traveling expenses. To the 
contrary, when traveling expenses are expressed as unit costs of quantities sold, 


an increase is revealed: 





19A 19B 
Traveling expenses $ 1,300 $1,260 
Units sold 10,000 9,000 
Expenses per unit $.13 $.14 


A further illustration is provided by the following comparative statements of 


gross profit margins for two periods: 


Percent 

Period 1 Period 2 of change 

Sales revenue $100,000 $104,500 + 45 % 
Cost of sales 60,000 58,800 — 20 % 
Gross margin $ 40,000 $ 45,700 14.25% 
Operating expenses 10,000 9,700 — 30% 
Net income $ 30,000 $ 36,000 20.0 % 


A cursory glance would indicate that the changes were favorable. Sales volume 
appears to be up and costs and expenses appear to be down. Net income has 
increased but has it increased as it might be expected to? Actually, it may be that 
sales volume (quantity) is down and unit costs are up. Assume, for example, 
that selling prices were 10 percent higher during Period 2. Had the same number 
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of units been sold at the new selling price, the sales revenue in Period 2 would 
have been $110,000. Since the actual sales were $104,500, the sales volume of 
Period 2 was only 95 percent ($104,500 + $110,000) of the sales volume of 
Period 1. If unit costs of sales had remained the same, the cost of sales of Period 
2 would have been only $57,000 (95% of $60,000). Likewise, if operating 
expenses per unit had remained the same, the expenses of Period 2 would have 
been only $9,500 (95% of $10,000). Actually, since unit costs and expenses 
went up, the over-all position is not favorable. As with the previous example, 
percentages failed to reflect price changes. It is quite apparent that something 
more than percentages must be developed. 

Changes in profits originate from two sources: (1) changes in revenue and 
(2) changes in costs. If a single product is being sold, each of these two sources 
of change is affected by two factors: (1) price ard (2) volume. If more than 
one product is sold, profits are further influenced by a third factor, the sales mix, 
since not all products carry the same profit margins. Usually, the net change is 
the result of an interplay of the factors, some favorable and some unfavorable. 
The changes in sales price and mix cause differences in revenue. The change in 
mix brings changed costs into play. Changes in physical volume of production 
associated with price or mix changes or merely with inventory policy, cause 
changes in unit cost by reason of the existence of fixed cost. Only a comprehen- 
sive analysis can show the effect of all the forces. 

If all costs were controllable with physical volume of production, the total cost 
to make and sell would fluctuate directly with volume and unit costs would stay 
constant. The necessity of maintaining a fixed amount of capacity on a standby 
basis, utilized or not, prevents such a situation from existing and leaves some 
portion, in many instances the larger part, of the costs nonvariable in nature. 
With the total cost remaining the same and the number of units fluctuating, a 
change in volume must bring a change in cost that bears an inverse relationship 
to volume. This will be true not only of manufacturing costs but also of selling 
and administration expenses. Thus, as the volume of production and sales climbs 
upward, nonvariable costs per unit drop; as the volume goes down, nonvariable 
unit costs go up. 

Volume alone, then, exerts a double-barreled influence on profits; it affects 
both the revenue and the unit costs. As the number of units produced and sold 
decreases, sales revenue falls and unit costs climb. With both forces unfavorable, 
it is not long before cost and revenue meet and losses begin. Analysis is not easy 


and is complicated by the inevitable change of mix from period to period. 


DECEMBER, 1961 13 








Variance Analysis Related to Price and Volume Changes 


An adequate analysis of profit and loss must first isolate the effects of changes 
in volume, price, and product mix. (Our first examples will omit the mix factor, 
which will then be explicitly introduced into our explanations.) If the analysis is 
to be used in a program of cost reduction and control, responsibility for every 
change must be traced to individuals. In many instances, responsibility falls in 
odd places. The sales manager, for example, may be given credit for a decrease 
in the cost of sales. Take the case of the company that showed the following 


gross Margins over a two-year period: 











19A 19B 
Sales revenue $960,000 100% $1,380,000 100% 
Cost of sales 672,000 70% 648,000 47% 
Gross margin $288,000 30% $ 732,000 53% 








At the end of 19A, management decided that an increase in the selling price was 
desirable. Accordingly, an increase of 15 percent was put into effect on January 1, 
19B. At the same time, a new plant manager was hired who devoted much of his 
time during the year to reducing plant costs. A dispute which will serve our 
purpose here has now arisen between the new plant manager and the vice 
president in charge of sales. Both men admit that a large part of the increase in 
gross margin was due to the increase in the selling price. The plant manager 
insists that the savings in factory costs were greater in amount than the increase 
in gross profits due to the increased volume of sales, citing a drop in cost of sales 
from 70 percent in 19A to 47 percent in 19B. The vice president is equally 
insistent that the increase in sales volume made the greater contribution. 

This dispute cannot be settled by looking at the drop in the cost of sales. To 
be considered are the following facts: 

1. Since the selling price of the product increased, the percentage 
of cost to selling price would have to drop, even though costs had 
remained constant. As a matter of fact, it would be possible for the 
percentage to drop even though the cost increased. A lower percentage 
is not proof that costs were lower, only that the relation to sales price 
decreased. 

2. If the number of units sold increased, the nonvariable cost per 
unit would have to decrease. But again, the lower unit costs do not 
prove that the production manager was able to reduce production costs, 
only that fixed costs were spread over more units. 

Before a decision can be reached, an analysis of the change in gross margin in 
terms of price changes and volume changes must be made. The following compu- 
tations will provide a start: 
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Column 1 Column 2 Column 3 Change in gross margin 
19A volume 19B volume 19B volume due to change in 
at19A price at19A price at 19B price volume (a) price (b) 














Sales 

revenue $960,000 $1,200,000(c) $1,380,000 + $240,000 + $180,000 
Cost of 

sales 672,000 840,000(d) 648,000 — 168,000 + 192,000 
Gross 


margin $288,000 $ 360,000 $ 732,000 +$ 72,000 +$372,000 








(a) Column 2 minus Column 1 
(b) Column 3 minus Column 2 
19B volume at 19B price $1,380,000 


(c) i a = $1,200,000 
1 + % of change in price 1+.15 





(d) 19B volume at 19A price  19A cost percentage = .70 X 
$1,200,000 = $840,000 

This analysis deflates sales and cost of sales for price changes and gives us 
the following data: 

1. The volume of sales increased by 25 percent ($240,000 + 
$960,000). 

2. The 15-percent increase in selling price added $180,000 to the 
gross margin. 

3. The increased volume would have brought an increase of $168,- 
000 in the cost of sales had no cost changes taken place. 

4. Because reductions were made in unit costs, $192,000 was added 
to the gross margin. 

The change in gross margin attributable to change in unit costs makes it 
appear, on the first examination, that the plant manager was correct in his 
contention that the savings in factory costs of $192,000 contributed more te the 
increase in gross margin than did the increase in sales volume that contributed 
only $72,000. However, this would be true only if all costs were variable. To the 
extent that fixed costs are involved, this conclusion is invalid. Assuming that the 
cost of sales were made up of the following nonvariable and variable compo- 
nents, the conclusions would be quite different: 





19A 
Nonvariable costs 960,000 units @ $.42 = $403,200 
Variable costs 960,000 units @ $.28 = $268,800 


960,000 units @ $.70 = $672,000 
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19B 





Nonvariable costs 1,200,000 units @ $.336 = $403,200 
Variable costs 1,200,000 units @ $.204 = $244,800 
1,200,000 units @ $.540 = $648,000 


Now the cost reduction of $192,000 can be broken up into two parts: 











Per unit Number of 
reduction units T otal 
Nonvariable costs $.084 1,200,000 $100,800 
Variable costs .076 1,200,000 91,200 
$.160 1,200,000 $192,000 





Since the plant manager effected no decrease in the expenditures for non- 
variable costs, the increase in volume must be credited with a cost reduction of 
$100,800; the plant manager can claim credit for reducing expenditures by only 
$91,200. Now it can be determined that the increase in volume accounted for an 


increase of $172,800 in gross margin: 


Attributable to additional volume — 


Increase in sales revenue $240,000 
Increase in cost of sales 168,000 
Increase in gross margin from additional volume $ 72,000 
Decrease in unit nonvariable manufacturing costs $100,800 
Total increase in gross margin $172,800 


This amount is far greater than the reduction of factory costs of $91,200 


traceable to the plant manager. 


Analysis of Selling and Administrative Expenses Fluctuation 


The preceding illustration did not consider selling and administrative 
expenses, an area which is too often neglected in profit and loss analysis. In too 
many instances, analyses stop at the gross margin and use only the absolute 
amount of the increase or decrease in selling and administrative expenses to 
account for changes in net profit. Needless to say, these expenses should be as 
carefully scrutinized as are the items that enter into the cost of sales. Selling and 
administrative expenses behave in the same manner as indirect manufacturing 
costs. There are volume and spending factors involved in selling and administra- 
tive expenses, even though they are treated as period costs not associated with 
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the product. Fixing responsibility for variances in this area is as important as it 
is in the case of the cost of sales. The expression of such expenses merely as 
percentages of sales can be even more misleading than a cost-of-sales percentage 
of revenue, because there are likely to be more items of the fixed variety among 
selling and administrative expenses. A proper analysis of these expenses requires 
that they, too, be segregated into nonvariable and variable components. 

Let us assume that a company made the following selling and administrative 
expense data available: 

19A 19B 





Units Per Units Per 
Amount sold unit Amount sold unit 











Nonvariable expenses $2,700 10,000 $.27 $2,700 9,000 $.30 
Variable expenses 900 10,000  .09 990 9,000 .11 


$3,600 10,000 $.36 $3,690 9,000 $.41 























An analysis might proceed as follows: 
19A 19B 19B 


volume volume volume Change in net 
at19A at19A at19B profit due to 
price price price volume price 





Nonvariable expenses $2,700 $2,430 $2,700 +$270 —$270 
Variable expenses 900 810 990 + 90 — 180 


$3,600 $3,240 $3,690 +$360 —$450 








This analysis says that, if unit selling and administrative expenses had re- 
mained the same, the 10-percent decrease in volume would have brought about 
a reduction in profit of $360. However, unit expenses did not remain the same; 
there was a sales price increase of $450. Part of the expense increase ($180) 
was due to additional spending; the rest ($270) was brought about by decreased 
physical volume of sales which caused an increase of the per unit nonvariable 
expenses. With the spending factor separated from the volume factor, steps to 
fix responsibility can be taken. 


Changes in Product Mix 


Our discussion up to this point has not considered change in product mix. In 
fact, we have acted as if only one product is being produced and sold. If more 
than one product is involved, the volume change must be broken down into two 
parts: 
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1. That part which is the result of a change in the number of units 
sold, hereafter called the quantity change. 


2. That part which is the result of a change in the sales mix, here- 
after called the variety change. 


As an illustration, let us consider the following comparative statements of 


gross margin prepared for a company: 














19A 19B 
Sales revenue $400,000 100.0% $350,000 100.0% 
Cost of sales 210,000 52.5% 190,000 54.3% 
Gross margin $190,000 47.5% 160,000 45.7% 








In the interests of simplicity, we shall assume that there were no changes in 
selling prices or cost prices and that the change in gross margin of $30,000 is 
attributable entirely to volume. The problem is to determine how much is 
traceable to a change in the number of units sold and how much is attributable 
to a change in the variety of products sold. 

Had the sales variety in 19B been the same as in 19A, the gross margin would 
have been 47.5 percent of sales revenue; a drop in sales volume of $50,000 
would have meant a decrease in margin of $23,750: 

Quantity change = $50,000 x .475 = $23,750. 
Because of a change in the sales mix from more profitable to less profitable 
products, there was a further reduction in margin of $6,250: 


Gross margin on 19B volume at 19A percentage — 


$350,000 « .475 $166,250 
Gross margin reported for 19B 160,000 
Variety change $ 6,250 


The above analysis points out how deceiving comparative statements can be. 
In this case, the plant manager might very well be blamed for higher costs when 
further study would reveal that the sales organization is at fault for not pushing 
the more profitable products. 


Comparison with Attainable Results — Break-Even Analysis 


Effective cost control is a continuous operation that should be applied with 
the same vigor when sales revenue is up as when sales revenue is down. Too 
often cost control is lenient when revenue is easy to come by and it is only during 
periods of economic recession that full pressure for cost reduction is exerted. 
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High returns during a period of prosperity cannot be taken as indications of good 
cost management. The question is not ‘‘Have we made a fair return on the high 
sales volume of this period?’ but rather ‘How does the profit of the period 
compare with the return that might have been there had sales volume been down 
and costs more rigidly controlled?’ Here the break-even analysis comes into the 
picture, 

Any type of analysis which does not give consideration to what the results 
should have been is faulty. For instance, one company that would have been 
satisfied with a net profit of 14 percent and was very happy with 15.5 percent, 
found, through break-even analysis, that profits based on the volume attained 
should have been 25 percent. Individuals had been commended when they 
should have been reprimanded. 

To make this point clear, let us assume that an accountant prepared the follow- 


ing comparative income statements: 





19A 19B Increase 
Sales revenue $100,000 $120,000 20% 
Variable costs $ 20,000 $ 25,200 
Nonvariable costs 70,000 72,000 
Total costs $ 90,000 $ 97,200 8% 
Net income $ 10,000 $ 22,800 128% 





It is known that the selling prices of the company’s products did not change 
in 19B. It is also known that the prices paid for input factors did not change 
during 19B and that the increased volume of sales did not require the addition 
of any new facilities that might add to the nonvariable costs. 

The comparative income statements paint a rather rosy picture. Knowing that 
all changes were caused by a volume increase, gross profit analysis of the type 
discussed in foregoing sections would indicate that the increase in gross profit 
of $12,800 was caused by increased sales volume of $20,000 with a correspond- 
ing increase in cost of sales of $7,200, also due to increased sales volume. 
However, an income statement for 19B based upon the sales volume of 19B and 


the costs of 19A would appear as follows: 


Sales revenue $120,000 
Variable costs $24,000 

Nonvariable costs 70,000 94,000 
Net income $ 26,000 
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Since input prices did not change, the nonvariable costs should have remained 
constant and variable costs should have been 20 percent of sales. 
The break-even point based on 19A can be computed as follows: 
Nonvariable costs ($70,000) 
Break-even point = Variable costs ($20,000) = $87,500 
~ Sales revenue ($100,000) 








Break-even analysis based on the performance of 19A would have permitted a 
projection of the profit for the increased sales volume. It would have permitted 
management to expect an additional profit of $16,000 on the increase in sales 
revenue of $20,000. Here, again, is a situation where the wrong type of analysis 


fails to fix responsibility properly. 


Objective: Responsibility Assignment — and at All Levels 


Up to this point, consideration has been given only to the fixing of responsi- 
bility for current year performance based upon the prior year results. This was 
done primarily for the purpose of showing the weaknesses of the comparative, 
percentage-type of income statements for purposes of drawing conclusions. An 
analysis, if it is going to be of any value, must be based upon a valid standard 
of measurement. A comparison of the current year with a prior year is valueless 
if the prior year performance was not typical or normal. If there were inefficien- 
cies in last year's figures, certainly a responsible individual should not be 
rewarded for improving the current year performance when in reality he has 
merely achieved what he should have been doing in the first place. 

The foregoing type of analyses are faulty also in another respect ; cost changes 
are analyzed only from the point of view of total price and total sales volume. 
Consequently, responsibility is fixed on top level management only. If responsi- 
bility is to be “pinpointed,” a predetermined cost for each of the cost factors, 
i.e., materials, labor and overhead, must be established and variances from this 
standard or budget must be analyzed by causes. This would reach all levels of 
management and would provide the means with which to identify danger areas 
as soon as they develop. The more detailed the predetermined costs are, the more 
precise will be the fixing of responsibility. How this can be done through profit 
and loss analysis is illustrated by Exhibits 1, 2 and 3. 


Illustrative Analyses 


During the last quarter of 19A, the controller prepared a budgeted income 
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Budgeted Net Income 
Year Ending December 31, 19B 
Total for 
10,000 units Per unit 
Sales revenue $10, 000 $1.000 
Cost of sales: 
Material -- 10,000 pieces @ $.135 $ 1,350 $ .135 
Labor -- 1,000 hours @ $1.35 1,350 -135 
Indirect nanufacturing costs: 
Nonvariable 1,800 .180 
Variable 1,500 -150 
$ 6,000 $ .600 
Gross marg;in $ 4,000 $ .400 
~ 
Selling and administrative expenses: 
Nonvariable $ 2,700 $ .270 
Variable 900 -090 
$ 3,600 $ .360 
Net income $ 00 $ .OhO 
EXHIBIT | 


statement for the year 19B that is reproduced in Exhibit 1. The actual results of 
the year’s operations are shown in the company’s income statement reproduced 
in Exhibit 2. When the budget was being prepared, the sales manager had 
expected to sell 10,000 units of product at $1.00 per unit. Before the year began, 
it was decided to increase the selling price to $1.20 per unit. Sales fell below 
expectations and only 9,000 units were sold. The president of the company has 
asked for a complete accounting of the drop in net income. 

Two facts were immediately apparent. The selling price was increased by 20 
cents per unit and sales volume dropped off 10 percent. Through these two facts 
we can account for two changes that took place in net income: 

1. When the selling price was increased by 20 cents per unit on 
9,000 units sold, the net income was increased $1,800 over the expected 
figure. 

2. When the volume dropped off 10 percent, the company lost the 
revenue and eliminated the cost of 1,000 units. Had the selling price 
and costs and expenses remained as budgeted, this would have resulted 
in a loss of net income of $40 (1,000 units at $.04). 
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Had unit costs been as budgeted, the 10-percent reduction in volume would 


have brought a $600 reduction in the cost of sales: 
Budgeted volume at budgeted cost—10,000 units @ $.60 $6,000 
Actual volume at budgeted cost—9,000 units @ $.60 5,400 


Decrease in cost of sales from volume change 
1,000 units @ $.60 $ 600 





However, the cost of sales recorded exceeded the budget by $750. This means 
that costs increased by $1,350 during the year. To be of any value to manage- 
ment this increase must be broken down. Unit costs for the year were as follows: 


Per unit costs 














Budgeted Actual Net change 
Material $.135 $.180 $.045 
Labor « 135 .190 055 
Nonvariable indirect costs .180 .200 .020 
Variable indirect costs .150 .180 .030 
$.600 $.750 $.150 











Income Statement 
Year Ended December 31, 19B 








Total for 
9,000 units Per unit 
Sales revenue $10,800 $1.20 
Cost of sales: 
Material -- 10,800 pieces @ $.15 $ 1,620 $ .18 
Labor -- 1,425 hours @ $1.20 1,710 .19 
Indirect manufacturing costs: 
Nonvariable 1,800 20 
Variable 1,620 18 
$ 6,750 $ -75 
Gross margin $ 4,050 $ .4 


Selling and administrative expenses: 











Nonvariable $ 2,700 $ .30 

Variable 990 all 

$3,690 $ kl 

Net income $ 360 $ .O4 
EXHIBIT 2 
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By multiplying the increase in unit costs by the number of units produced 
during the year, we can divide the $1,350 cost increase into its component parts: 





Material—9,000 units @ $.045 $ 405 
Labor—9,000 units @ $.055 495 

Indirect manufacturing costs: 
Nonvariable—9,000 units @ $.02 180 
Variable—9,000 units at $.03 270 
$1,350 





Had unit selling and administrative expenses remained as budgeted, the 10- 
percent decrease in volume would have brought a reduction of $360: 


Budgeted volume at budgeted cost—10,000 units @ $.36 $3,600 
Actual volume at budgeted cost—9,000 units @ $.36 3,240 





Decrease from volume change—1,000 units @ $.36 $ 360 





Selling and administrative expenses did not drop, however; in these categories 
there was an increase of $90 over the budgeted amount. There were, then, price 
increases of $450. Unit selling and administrative costs for the year were as 
follows: 


Per unit costs 








Budgeted Actual Net change 
Nonvariable $.27 $.30 $.03 
Variable .09 Al 02 
$.36 $.41 $.05 





By multiplying the increases in unit costs by the number of units sold during 
the year, we can break down the increase of $450 as follows: 


Nonvariable expenses—9,000 units @ .03 $270 
Variable expenses—9,000 units @ $.02 180 
$450 


With the data accumulated so far, we can set up the following analysis: 


Changes in net income 





Decreases Increases 
Increase in selling price of product $1,800 
Loss of net income from reduction 
in volume of sales $ 40 


Increase in unit costs to manufacture: 
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Material $405 


Labor 495 
Indirect manufacturing costs: 
Nonvariable 180 
Variable 270 1,350 


Increases in unit selling and 
administrative expenses: 








Nonvariable $270 
Variable 180 450 
i $1,840 $1,800 
Net decrease 40 
$1,840 $1,840 


Informative though it may be, this analysis is incomplete since it fails to 
provide sufficient information for fixing responsibility for changes in unit costs 
and expenses. In the case of material, for example, it does not tell which part 
of the cost change is attributable to usage and which to price. If individuals are 
to be held accountable, the figures must be broken down further to separate 
quantity and price factors. This is accomplished by calculating variances. 

The increase in the material cost can be split up into a usage variance and a 


price variance, calculated as follows: 


Material usage variance: 








Actual quantity of material used 10,800 pieces 

Budgeted quantity for 9,000 units 9,000 pieces 

Excess quantity 1,800 pieces 

Price at budgeted allowance of $.135 per piece $243 
Material price variance: 

Actual price per piece $.150 

Budgeted price per piece 135 

Excess over budgeted allowance $.015 

Excess on 10,800 pieces issued a $162 
Total material variance $405 





In similar fashion, the increase in labor cost can be divided into an efficiency 
variance and a rate variance: 
Labor efficiency variance: 
Actual hours used 1,425 
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Budgeted hours allowed for 9,000 units 900 











Excess hours 525 

Priced at budgeted allowance of $1.35 per hour = $708.75 
Labor rate variance: 

Budgeted rate per hour $1.35 

Actual rate per hour 1.20 

Savings per hour $ .15 

Savings on 1,425 hours (213.75) 
Total labor variance $495.00 


The increase in the unit nonvariable costs is the result of the drop in the 
volume of production. The budget anticipated that $1,800 of nonvariable costs 
would be spread over 10,000 units; actually, the $1,800 of budgeted costs had 
to be absorbed by 9,000 units at an increase of 2 cents per unit over the budget, 
a total of $180. This could be expressed also as an unfavorable volume variance, 
or idle capacity cost (idle when compared with budget): 








Units Percent 
Budgeted capacity 10,000 100 
Utilized capacity 9,000 90 
Capacity not utilized 1,000 10 





Unfavorable volume variance: 
10 percent of budgeted nonvariable 
costs of $1,800 $180 





The increase in the unit variable costs is the result of spending. Comparison 
of actual expenditures with budgeted allowances for the volume attained will 
give the amount: 

Variable indirect costs recorded $1,620 
Variable indirect costs allowed—9,000 units « $.15 1,350 


Unfavorable spending variance $ 270 





Changes in the unit selling and administrative expenses lend themselves to 
the same kind of analysis as the indirect manufacturing costs. The increase in 
the unit nonvariable costs is traceable to the drop in the number of units sold; 
the increase in unit variable expenses is traceable to spending. Unfavorable 
volume and spending variances can be developed: 
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Volume variance: 





Units’ Percent 
Budgeted sales volume 10,000 100 
Actua! sales volume 9,000 90 


Sales capacity budgeted but 
not attained 1,000 10 


Unfavorable volume variance: 


10 percent of budgeted 


nonvariable expenses of $2,700 $270 
Spending variance: 
Variable selling and administrative expenses $990 
Variable selling and administrative expenses 
allowed: 9,000 units x $.09 810 
Unfavorable variance $180 


Now the data can be assembled as a detailed analysis accounting for the 
change in net income as has been done in Exhibit 3. One comment is necessary. 
Here, spending variances are shown as totals; in practice, each individual cost 
and expense would be analyzed. 

The final step is to find reasons for the variances, and then to seek out the 
responsible individuals. In the case illustrated, investigation revealed that most 
of the material usage variance was caused by the use of material which was not 
up to specification. It was further discovered that the purchase of inferior mate- 
rials was brought about because of material shortages and that premium prices 
had to be paid for whatever materials could be obtained. This accounted also 
for most of the material price variance. 

Investigation revealed further that a ‘walkout’ of regular operators had 
necessitated the use of inexperienced workmen. This also affected the material 
usage variance unfavorably but it brought about the favorable labor rate variance. 

The decrease in volume of sales was the cause for the unfavorable volume 
variances. This was traced in part to the sales department, because they were 
unable to sell all that had been anticipated, and, in part, to the production 
department which could not produce enough to meet the sales orders. It was 
discovered that the sales department could not sell the budgeted number of 
units because of an economic recession, and that the production department could 
not meet production requirements because of the strike of regular operators. 

Each item of expense entering into the spending variances was analyzed, and 
the responsible individuals were held accountable. 
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Analysis of Change in Net Income 
Year Ended December 31, 19B 








Net change 

Budgeted Actual Amount Percent 
Sales volume in units 10,000 9,000 -1,000 -10.00 
Sales revenue $10,000 $10,800 +$ 800 + 8.00 
Cost of sales 6,000 6,750 + 750 +12.50 
Gross margin $4,000 $ 4,050 +$ 50 + 1.25 
Selling and administrative expense 3,600 3,690 + 90 + 2.50 
Net income $ hoo $ 360 -$ 40 -10.00 


Decrease in net income accounted for as follows: 


Increases in net income: 


Increase in selling price of product $1,800.00 
Favorable labor rate variance 213-75 $2,013.75 


Decreases in net income: 
Loss of net income from reduction in 


volume of sales $ 40.00 
Unfavorable material usage variance 243.00 
Unfavorable material price variance 162.00 
Unfavorable labor efficiency variance 708.75 


Unfavorable indirect manufacturing 
costs variances: 
Volume 180.00 
Spending 270.00 
Unfavorable selling and administrative 
expenses variances: 














Volume 270.00 
Spending 180.00 2,053.75 
Net decrease in net income $ 40.00 
EXHIBIT 3 


Information and Analyses 

If management is to attain its objective of earning profits for its stockholders, 
it is necessary that it be properly and currently informed of what is happening. 
The analyses furnished to management should be comprehensive enough to pro- 
vide the information necessary to take corrective action. They should be able 
to pinpoint responsibility in order to facilitate control. 

Analyses based on wrong assumptions can lead to disaster. Since incorrect 
analyses may result from inadequate information, it is incumbent upon the 
accountant to keep the accounts in such a manner as to provide accurate and 
comprehensive data. It is also the duty of the accountant to be well versed in 


the proper techniques of analysis. 
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Self-Processed Pay Checks by ROBERT D. RHOADS* 


Mo" ACCOUNTANTS will agree that the pay-roll procedure is one of the most time-con- 

suming phases of industrial accounting. With hundreds of employees on a pay roll, 
time spent in gathering data and developing this data through the payment stage can be 
staggering. The purpose of this letter is to point out a remedy which can effectively reduce 
one large step in the pay-roll procedure to practically nothing. 

The company employing this technique gathers the pay-roll data in its usual fashion and 
refines it into a pay-roll journal, listing each employee and the customary pay-stub informa- 
tion. At this point, instead of having the pay checks completed, the company sends a copy 
of the pay-roll journal to the bank along with a check for the total amount of the net pay roll. 
‘She bank then credits a checking account for each employee on the list with his share of the 
pay roll. The employee goes for his wages direct to the designated bank. He may use this 
checking account as his own and write checks in the customary manner or, if he prefers not 
to do this, he can write a countercheck for the total amount and withdraw it. He may even 
let the bank teller write the countercheck for him and put only his signature on it. 

Among advantages in employing this technique are the following: 

1. The company is relieved of a check-writing task which may take hours, 
depending on the number of employees. 

2. No enveloping or handling is necessary on the part of the company. 

3. It eliminates the tedious task of reconciling the pay-roll account which in- 
volves the job of listing outstanding checks, examining endorsements and perforation 
dates, watching for alterations, accounting for errors, etc. 

4. It is no longer necessary for the company to urge certain employees to cash 


their pay checks in order to delete these checks from the outstanding list. 

5. The employee no longer gets his hands on the pay check, eliminating the 
dangers of alteration, theft, loss or other mishaps possible in the handling of 
the check. 

6. Neither the company nor the bank have to bother with stop payment pro- 
cedures that were necessary in the case of theft and loss under the former technique. 


Besides those advantages to the company, the bank, also, finds this type of business highly 
desirable, having thus added a company pay-roll account and numerous checking accounts 
to its list of depositors 

As the public becomes more familiar with the use of checking accounts, this technique will 
grow in acceptance. The first step for a company in this direction may be with its salaried 


people who generally understand the facets of banking more readily. 


* Assistant Treasurer, The Carbon Limestone Company, Lowellville, Ohio. 
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Standard Costing Needs Better Variances 
by DAVID SOLOMONS 


HE YEAR 1961 marks an anniversary in the history of accounting, for it is 

just fifty years since the first fully integrated standard cost system was 
installed. It was in 1911 that G. Charter Harrison designed and installed what 
he described as “the first complete standard cost system on record as far as I 
know.” 

Several men before G. Charter Harrison had seen the potentialities of the 
use of standards as an aid to management, though their use of them was partial 
and fragmentary, whereas his was rounded and complete. This system has devel- 
oped into an extraordinarily versatile tool; for it is perhaps the most impressive 
achievement of standard costing that it has gone such a long way toward pro- 
viding, by means of a single integrated system, so many different kinds of cost 
data for so many different purposes. For the purposes of inventory valuation we 
can use product standard costs or, if variances from standard are too large to 
ignore, we can approximate product actual costs by prorating the variances over 
the products. If we are ‘‘direct costers,"’ we have only to exclude fixed costs from 
these computations. For pricing purposes, similarly, we can use either full prod- 
uct standard costs or product direct standard costs, depending on whether we 
favor absorption costing or direct costing. For control purposes, we have costs 
allocated not to products but to responsibility centers and cost centers, with as 
elaborated an analysis of variances from standard as we think it is worth paying 
for. No one can say that standard costing is not versatile. Indeed, in its capacity 
for being ‘‘all things to all men” lies its great strength. 

But we have a long way to go before standard costing can be regarded as 
having been perfected. If in this critique there seems to be an undue emphasis 
on some of its weaknesses while its virtues are taken for granted, it is not 
because those virtues are under-rated. Indeed, standard costing probably repre- 
sents the greatest advance in accounting since the development of double-entry 
bookkeeping itself. Yet that does not mean, even after fifty years, that it has 
reached anything like its full growth. 





DAVID SOLOMONS, Philadelphia Chapter, 1959, Feliow of the Institute of Chartered 
Accountants in England and Wales, is Professor of Accounting, Wharton School of Finance 
and Commerce, University of Pennsylvania, Philadelphia, Pennsylvania. He taught account- 
itz at University of Bristol, England, University of California, Berkeley, California, and 
University of London, England. Prior to War service, he worked with a London firm of 
chartered accountants. Professor Solomons was graduated from the London School of 
Economics. He is the author of numerous articles in professional publications, and was con- 
tributing editor of Studies in Costing, published in 1952, 
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What Kind of Standards? 


One difficulty which has beset standard costing from the earliest days is that 
of agreeing upon and defining the nature of the standards to be used; out of 
the discussion has come a large measure of agreement that the most useful type 
of standard is one which represents ‘‘attainable good performance.’’ However, 
this question cannot be regarded as closed, and indeed Stedry’s recent work! 
forces us to look at it afresh. 

We have usually been content to ignore the effect of the standard on the 
level of performance and to assume that as the process of measuring physical 
quantities does not have any effect on what is being measured, so the level at 
which a standard is set has no effect on the level of achievement; or, alterna- 
tively, we have made the assumption that an unattainably high standard will 
be ignored by those who are expected to work to it and will therefore be 
ineffective. Stedry's experimental results cast doubt on these assumptions and 
suggest that setting a high standard, even if it is not attained, may significantly 
raise the level of performance above that achieved when standards are loose. 
Stedry’s conclusions are not lightly to be accepted as applicable under normal 
working conditions. Indeed, there is room for scepticism about the relevance 
of his findings—based as they are on a short-term experiment on university 
students, even though carefully designed and executed—to the long-run behavior 
of people working for their living. As Stedry himself recognizes, a stimulus 
which is effective in the short run may not persist or may even ‘‘backfire” and 
have undesirable long-term effects. The important point is that a substantial 
amount of research is still required to establish the facts. As accountants we 
are apt to regard standards and budgets rather mechanically, without benefit 
of what the behavioral scientists can tell us or find out for us about their impact 
on people and on their aspirations. 

Incidentally, the N.A.A.’s generally excellent Re-Examination of Standard 
Costs® perhaps itself needs re-examining on this point. “While it is sometimes 
said,” it states, “that an unattainable tight standard provides an incentive to 
reduce costs, it seems that this use of the standard confuses the objectives of 
cost reduction and cost control. Cost reduction proceeds by finding ways to 
achieve a given result through improved design, better methods, new layouts, 
incentive plans, etc. Hence, cost reduction results in the establishment of new 
standards. On the other hand, cost control is a process of maintaining perform- 
ance at as near existing standards as is possible.’’ This surely makes the mistake 
which has just been discussed of ignoring the impact of standards on behavior. 

' Budget Control and Cost Behavior, Andrew C. Stedry, Prentice Hall, 1960. 

2 Research Series No. 11, N.A.(C.) A. Bulletin, Section 3, February 1948. 
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We cannot wholly separate cost control and cost reduction even if we want to. 
The results we get are not just the result of “improved design, better methods, 
new layouts, incentive plans, etc.’ Human effort, both_on the part of workers 
and managers, presumably still has its part to play. If the level of performance 
is itself a function of budget levels and standards, the methods we use to 
control costs will directly affect the level of costs we achieve. Cost control and 
cost reduction are inextricably mixed up with each other, and to realize this fact 
is not to ‘confuse’ them, but to recognize a potentially important relationship. 


What Kind of Variances? 


Having raised some questions about the nature of standards, let me now raise 
a few questions about the nature of variances, for if there is to be any substance 
in the claim that standard costing makes possible ‘management by exception,” 
the significance to be attached to variances from standard cost must be clear and 
unambiguous; variances which go by the same name must represent the same 
thing, and fundamentally different kinds of ‘exceptions’ from normal must be 
reflected accordingly in our accounting statements. Of course, normal procedures 
already go quite a long way in this direction and we have to recognize that 
further refinements may cost more than they are worth. Yet there are some 
directions in which perhaps further refinement would be worth its modest cost 
for if a variance which masquerades as a substantially homogeneous quantity is 
really not so, or if a variance, because of the name given it, pretends to be one 
thing and is really another, then the money at present being spent on quantifying 
it is, at the best, being wasted and, at the worst, is causing management to be 


misled. 


What Does Price Variance Mean? 


Although a great deal has been written during the last twenty years about 
the impact of rising prices on financial accounting reporting and about its effect 
on the real burden of taxation, relatively little has been said about the disturbing 
effect it may have on accounting for managerial purposes. It may be argued, 
of course, that standard costing does all that needs to be done by separating 
the effect of inflation as a price variance. Certainly, to the extent that it does 
this, standard costing represents a considerable advance over conventional his- 
torical costing, which makes no attempt to distinguish between price and quantity 
effects. Nevertheless, I doubt whether such a simple distinction is good enough, 
for, on closer examination, a price variance will be seen to be anything but 
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homogeneous. In fact, it may turn out to be a mixture of at least five different 
things, namely: 
1. The result of price fluctuations which have occurred since the 
standards were set. 
2. The result of inefficient buying. 
3. The result of substitutions differing from standard. 
4. The result of inflationary pressures on price in general. 
5. The effect on the buying price of purchasing in more or less 
than the budgeted quantities. 

In the paragraphs following, the discussion will be confined to raw material 
prices. Much the same considerations apply, of course, to other resources which 
are purchased at fluctuating prices. 

Ideally, we ought to keep the above five causes of variance between actual 
and standard prices separate from each other. Many costing installations do 
separate as a cost variance the effect of the substitution of one material for 
another or one quality for another. Little attempt has been made, on the other 
hand, to reflect the other distinctions referred to above—between the effect of 
price fluctuations and of inefficient buying, between fluctuations in relative prices 
and inflationary pressures on prices in general, and the incidence of quantity 
rebates. 

The failure to make the first of these distinctions is easy enough to account 
for. The fact is that it is probably impossible to say whether a price variance 
has been caused by a movement of relative prices away from the standard or 
whether it was caused by inefficient buying.’ Inefficient buying may mean many 
different things, some of them having nothing to do with price. Buying at a 
price different from standard certainly does not necessarily imply inefficiency; 
buying at a price higher than it need have been probably does. In any particular 
instance, it is impossible for anyone but the person responsible for a purchase 
to say whether the price was “higher that it need have been.’’ Thus, it is impos- 
sible, as a matter of routine, to say whether an unfavorable price variance 
represents an uncontrollable price change or an avoidable inefficiency in pur- 
chasing. Conversely, a favorable price variance or the absence of an unfavorable 
price variance does not imply that the purchasing function has been carried out 


efficiently. 


Inflation and the Price Variance 


This means that the significance to be attached to a price variance is always 

3 Here, and throughout this paper, the discussion of variances is couched mostly in terms 
of unfavorable variances. The reader should have no difficulty in re-phrasing the discussion 
in terms of favorable variances. 
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subject to some doubt. Nevertheless, we could reduce the area of doubt some- 
what if we did more than is commonly done to determine the fourth element 
of the price variance listed above—the effect of inflation (or deflation, of course) 
on prices and to carry this to a separate variance account. There is no need 
to go into detail here about the technique of stabilizing accounts during periods 
of inflation, since this has been described many times. What is called for, so 
far as it concerns standard costing, is simply the calculation of a “ price-level 
price variance."* This can be done by comparing the actual cost of materials 
purchased during the period with the same figure adjusted to the price-level 
ruling at the beginning of the period. 

Taking a period in which actual purchases amounted to $15,000, the whole- 
sale price index at the beginning of the period had been 110 and the average 
index for the period was 112; then the price-level variance (unfavorable) in 
terms of average dollars of the period, would have been $15,000 « 112 — 110 

——— 
or $268. It will be noted that this figure has been calculated by reference to the 
materials purchased during the period, not by reference to the material con- 
sumed. The price-level variance makes much more sense this way (as do all 
price variances, in my opinion). It would be possible to calculate it by reference 
to the period's consumption, but this procedure would be both more complicated 


and less meaningful. 


The Further Analysis of Price Variances 


Before we leave the analysis of price variances, we had better face two other 
unsatisfactory aspects of standard costing which are of some theoretical interest. 
One of these is the failure to distinguish the fifth element of price variance 
which has been listed above, namely increments or decrements in price which 
are the result of purchasing larger or smaller quantities of material than 
budgeted. The other is the difficulty, perhaps the impossibility, of satisfactorily 
dividing the total difference between the actual and standard cost of materials 
into price effects (however analyzed) and the quantity effect in an uniquely 
cerrect and unambiguous manner. 

The diagram shown on Exhibit 1 may enable us to consider both of these 
matters together. For simplicity, let us suppose that a single basic material is 
used, say pulp of some kind, and also, for simplicity, let us assume that there 
is no change in raw materials inventory during the period, i.e. that purchases 

4 It seems better to avoid the term “‘inflation price variance,” since periods of inflation and 


deflation might one day again alternate with each other, and the term “‘price-level price 
variance” would cover both. 
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equal consumption. The lower curve OCB represents the budgeted cost of buying 
varying quantities of pulp. Because the price is expected to fall as the quantity 
bought increases, the curve rises at a diminishing rate.’ The expected usage at 
standard is the quantity OQ, and through Q we draw the vertical SQ (for 
standard quantity). The actual quantity used exceeds the standard quantity, we 
will suppose, and is the quantity OQ’. Through Q’ we draw the vertical AQ 
(for actual quantity). We represent the standard price (the originally budgeted 
price) by the slope of the line OC drawn from the origin through C (the inter- 
section of the budget curve with the vertical SQ) and extended on to D, where 
it cuts AQ. The budgeted cost for the actual quantity used is given by the point 
B, the intersection of the budget curve with the vertical AQ. The actual prices 
ruling during the period, which we will suppose turned out to be above what 
was expected for some reason unconnected with quantity rebates, are represented 
by the upper curve OEF, E and F being its points of intersection with SQ and 
AQ respectively. This curve will be of roughly the same shape as the budget 
curve, no doubt, but on our assumption that actual prices were above budgeted, 
it had to be drawn at a higher level. 

We can now see that what would usually be regarded as the unfavorable price 
variance FD, the excess (in this case) of the actual quantity of purchases evalu- 
ated at the actual price (FQ’) over the actual quantity evaluated at the standard 
price (DQ’), is really made up of two elements. One of these is the excess 
of the actual quantity at the actual price (again FQ’) over the actual quantity 
at the budgeted price (BQ’). This excess is the amount FB and it represents, 
it may be argued, the true price variance—unfavorable in this case. The other 
part of what would usually be called the price variance is the difference between 
the actual quantity of purchases evaluated at the standard price and the actual 
quantity evaluated at the budgeted price. This is the favorable variance BD 
and it represents the saving which results from the lower prices obtained because 
of the greater-than-standard purchases. We can perhaps call it a quantity rebate 
variance, and it arises because the standard price is constant for all levels of 
quantity purchased, whereas budgeted prices are not. It is closely related to the 
capacity variance encountered when we analyze overhead variances, in that this 
also arises because the standard overhead rate, once set, is constant for all levels 
of capacity, with the result that standard cost varies directly with the level of 
activity whereas the budgeted cost, which we read off the flexible budget and 
which usually contains some fixed costs, does not. 

We have here, then, another instance where standard costing presents as a 

5 It would no doubt be more realistic to represent the function by a series of line segments 


rather than a smooth curve; but, while not affecting the principle at all, this would be both 
less pleasing to look at and less tractable mathematically. 
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EXHIBIT | 


homogeneous variance something that actually comprises two or more different 
elements. In the case illustrated, the time price variance would be substantially 
understated by the conventional method and, as an incidental consequence, so 
would the price-level variance, advocated earlier in this article. Since, for control 
purposes, the effectiveness of standard costing depends on our ability to recog- 
nize the true significance of variances when they appear, their correct analysis is 
of no little importance. To say this is not to lose sight of the fact that, in 
practice, some of the distinctions which have been drawn here may involve quite 
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small sums of money and, thus, may not be worth worrying about. Yet, if the 
calculations are not made, it may be impossible to say whether the amounts are 
big enough to be important or not. 

We can also use Exhibit 1 to illustrate another ambiguity which surrounds 
price and quantity variances, and perhaps always will. If we look at the diagram 
again, we can see that there /s an alternative way of analyzing the total variance 
between the price and quantity effects. On this alternative view, the quantity 
variance, i.e., the cost of using more than the standard quantity of material, is 
to be determined by evaluating the excess quantity at the actual price, not at 
the standard price. The price variance is arrived at by applying the excess price 
(excess of actual over standard) to the standard quantity of material, not to the 
actual quantity. The difference between the two views which we are contrasting 
can be briefly summed up as follows: 

Let P = Standard price. 
Q = Standard quantity. 
/\P = Excess of actual price over standard. 
AQ= Excess of actual quantity over standard. 


Then standard cost is QP and actual cost is (Q+ AQ)(P+ AP). Multiplying 
out this expression for actual cost we get QP+QAP+PAQ+ AQAP. 
The last three terms in this expression make up the total variance. Both of the 
views we are discussing allocate the first of these terms to the price variance 
and the second to the quantity variance. The argument is about what to do with 
the last term, AQ/\P. The first view regards it as part of the price variance, 
the second as part of the quantity variance. The diagram on Exhibit 1 makes it 
easy to compare the two alternative sets of variances. The total variance is, of 
course, the same in both cases. 

This is not by any means an empty argument, for it is concerned with the 
allocation of responsibility for the incurrence of cost. Suppose both price and 
quantity variances are unfavorable. Are the people in the plant who waste or 
spoil material to be held responsible for its actual cost or its standard cost? 
They will probably argue that any extra price paid was due to bad purchasing. 
Are the purchasing people responsible for the extra cost of all material used 
or only the standard quantity? They will argue that, if the material had not 
been wasted in the plant it would not have to be bought at the extra price. I 
do not know how to answer these questions, any more than I know whether, 
when I drop a glass on the floor and it breaks, this is because of the hardness 
of the floor or the fragility of the glass. The answer usually given in theoretical dis- 
cussions is that A P/Q, which is what we are talking about, ought to be 
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assigned to a special “composite variance” account and excluded from both price 
and quantity variances; but it does not seem that this is often done in practice. 

Incidentally, what happens to the quantity rebate variance if we adopt what 
may be called the “second view" of price and quantity variances? The answer 
is that it vanishes. The formula for the quantity rebate variance is, on the first 
view, AQ(BP—SP). In relation to the actual quantity, BP and SP need not be 
equal to each other, and so the quantity rebate variance is SQ( BP — SP). In rela- 
tion to the standard quantity, BP will normally equal SP, so BP — SP =O and 


the quantity rebate variance vanishes. 


Overhead Variances 


Turning now to overhead variances, again there are reasons for thinking that 
while the conventional methods of variance analysis are often too complex to 
be easily understood by laymen, they are at the same time too simple to have 
the significance which they purport to have. A fuller discussion of this matter 
can be found elsewhere." The topic will therefore be taken up only briefly here. 

Common practice gives us a choice of perhaps three ways of analyzing over- 
head variances: 

1. The two-variance method of analysis splits up the total overhead 
expense variance into so-called controllable and noncontrollable por- 
tions. It does this by means of a flexible budget which sets a budget 
allowance for overhead expense by reference to the output achieved for 
the period. We then have: 

Controllable variance = Actual expense — Budget allowance 

Noncontrollable variance = Budget allowance — Standard 

overhead cost of output (i.e. absorbed 
overhead ). 

2. The three-variance method of analysis uses a flexible budget which 
sets the overhead budget allowance by reference to some measure of 
input (usually man-hours) instead of output. The total overhead 
expense variance is then split up into three parts, thus 

Budget or spending variance = Actual expense — Budget allowance 

Capacity variance = Budget allowance — Actual 

man-hours « Standard overhead 
rate per hour 


| 


Efficiency variance = (Actual man-hours — Achieved 
standard hours) x Standard over- 
head rate per hour. 
* “Flexible Budgets and the Analysis of Overhead Variances,’ David Solomons, Manage- 
ment International, Jan.-Feb, 1961. 
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3. A third method of analyzing overhead variances, if we can call 
it a method, is not to analyze them at all. This is all too common, but 
it is obviously very unsatisfactory. 


The two-variance and three-variance methods both have their merits and 
demerits. With the two-variance system, the so-called controllable variance is 
made up of several different things. In terms of an unfavorable variance, it 
might contain various kinds of price variance (some of which are certainly not 
controllable in the ordinary sense of the word), as well as expense which was 
incurred only because control of spending was lax. Less obviously, it may also 
include part of what is really an efficiency variance — the incremental overhead 
expense incurred through the employment of more man-hours than were 
warranted by the achieved level of output. The controllable expense variance is 
conglomerate indeed. The noncontrollable variance is homogeneous in that it 
consists wholly of unabsorbed fixed expense; but the under-absorption may be 
in part the result of having idle capacity and in part the result of misuse of 
capacity so that it does not make its full contribution to output. 

The three-variance method does purport to give an efficiency variance but, as 
conventionally calculated, it represents the difference between the overhead 
expense actually absorbed at the standard rate by the output for the period and 
the overhead which would have been absorbed if the manpower employed had 
been used with standard efficiency. This, I suppose, is one of many possible 
definitions of the cost of inefficiency, but it is to be doubted whether it is one of 
the most useful. With this system too, as with the preceding one, the budget or 
spending variance which is arrived at is far from homogeneous. 

A further defect of both the methods just discussed lies in the over-simple 
nature of the cost function used in forming the flexible budget. The two- 
variance method treats overhead as simply a function of output, while the three- 
variance method treats overhead as simply a function of some particular input, 
usually direct labor. Realistically, overhead is much more likely to be a function 
of several variables, and certainly of both input and output, to say nothing of 
other parameters. 

Once the trouble has been diagnosed, the remedy is, in theory at least, easy 
enough to see. We need: 


1. A flexible budget which takes into account the effect of at least 
two independent variables, output and input (probably expressed in 
terms of manpower), on the budgeted level of overhead expenditure. 
This can be drawn up by separating overhead expenses into three 
categories: those which are responsive to changes of output, those 
which respond to changes of input and those which do not respond to 
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either.* This more flexible budget would make possible the calculation 
of a more meaningful budget variance and a true efficiency variance. 

2. A more meaningful budget variance. Defined in the usual way, 
budget variance is the difference between actual expenditure and the 
budget allowance. Since the adjusted budget figure would now make 
allowance for extra spending on overhead caused by any misuse of 
manpower (if that is the parameter chosen to represent input), this 
extra spending would not get into the budget variance and it would 
become, to that extent, a little less heterogeneous in its composition that 
it now Is. 

3. A true efficiency variance. This would be calculated by taking the 
input-responsive items of overhead and computing the variation they 
would be expected to show because the actual inputs used were different 
from standard. To take a very simple example, let us assume the 
standard manpower requirement per unit of output of 5 man-hours, 
output for the period of 1,000 units, 5,200 man-hours for the period, 
input-responsive items in the overhead budget of $10,000, and that 
these are expected to vary in direct proportion to manpower (the 
functional relationship in real life is, of course, more complicated than 
this). Then what I have called the true efficiency variance would be 


200 
$10,000 x ———, or $400. 
5000 


4. A volume variance, consisting of unabsorbed fixed costs, divided 
up into a volume (capacity) variance and a volume (efficiency) variance 
in order to distinguish between fixed costs unabsorbed because of 
unused capacity and fixed costs unabsorbed because of misused capacity. 


Shortcomings Provide an Opportunity 


Standard costing is the victim of its own pretensions. Job costs and process 
costs of the old-fashioned historical kind offer little or no information which is 
directly relevant to the control of costs and, therefore, are not subject to criticism 
for failures in this field. But with standard costing it is different. Though, as 
was said earlier, it is a versatile tool, with many uses, its greatest contribution is 
in the field of cost control. Its shortcomings are liable to criticism, simply 
because it has such tremendous potentialities. These potentialities have really 
only just begun to be explored. In the development of concepts, in accounting 
as in other fields, half a century is not a long period. So if, as has been suggested 
here, standard costing in its present form is still too simple an instrument to 
provide more than a part of the information which cost control demands, if it 
is to be really effective, we are entitled to regard this as an opportunity, not a 
failure. 


7? This is still an over-simplification. We really need more categories still. 
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Capital Gain for Forfeited Deposits on Containers 


A RECENT DECISION of a case in the Court 

of Claims in favor of a taxpayer. 
should have some interesting developments 
in the accounting for returnable containers. 
The court allowed capital gain treatment for 
forfeited container deposits taken into in- 
come. 

In the taxable year and preceding years, 
the taxpayer sold its product in heavy steel 
cylinders on which its customers were 
required to make a deposit. The taxpayer 
retained title to the cylinders, which were 
to be returned in good condition within 90 
days or the deposits were to be forfeited. The 
taxpayer was more interested in having the 
cylinders returned, however, than it was in 
keeping the container deposits. Whenever 
it had to get new cylinders to replace those 
not returned, it incurred additional adminis- 
trative burdens in purchasing and in testing 
and accounting for them in compliance with 
interstate commerce regulations. Because it 
wanted the cylinders back, the taxpayer 
returned the deposits even when the con- 
tainers were brought back jong after the 
90-day period had expired or in a damaged 
condition 

In a certain year, the taxpayer took into 
its income the cylinder deposits on a num- 
ber of cylinders which were not returned 
within three years from shipment and it 
claimed capital gain treatment. The Court of 
Claims allowed such treatment 

Other pertinent factors the court took into 
consideration were: 

1. The cylinders were not held for sale 
in the ordinary course of business. 

2. The taxpayer did not manufacture 
and inventory the cylinders. 

3. It used and treated the cylinders as 
delivery equipment. 

4. It did not promote the sale of cyl- 
inders. 


by IRVING S. HOFFBAUER* 


5. It tried to make sure that cylinders 
would be returned. 

6. The containers were of great strength 
and had extreme durability and a 
useful life of many years. 


Another significant factor which had an 
important bearing on the results of this case 
was the recognition of the court that the 
disposition of the cylinders was either a 
“sale or exchange” or an “involuntary con- 
The durability of the containers 
had an important bearing on this point since 
the court distinguished this case from a 
supreme court decision involving a bottling 


version.” 


company in which the containers were soft 
drink bottles. In that case, the court held 
the forfeited bottle deposits were ordinary 
income as the bottles were broken or 
destroyed at some time before the deposits 
were taken into income and, therefore, could 
not have been sold, exchanged or involun- 
tarily converted. 

If your company fits the situation in the 
case outlined, it would seem to be worth- 
while for you to file claims for refund for 
any open years. If the claims are not allowed, 
you should then consider a suit filed in the 
Court of Claims. Before this is done, make 
sure that you can show the deposits are 
treated as liabilities, the containers are your 
own property, that you are more interested 
in having the containers returned, that you 
do not hold the containers for sale, and the 
containers were durable enough and had a 
sufficiently useful life so they were still in 
existence at the time the deposits were taken 
into income, so as to show there was a sale. 

Companies now selling containers which 
are durable might consider applying for per- 
mission to switch to the deposit method to 
take advantage of the above decision. 


*C. P. A.. Manager, Tax Department, Ernst & Ernst, Des Moines, Iowa. 
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Organizational Aspects of Inventory Management 
by STANLEY Z. BRONNER 


Fn CHANGE is taking place throughout our economy, bringing with it a 

correspondingly profound change in the relationship among production, 
sales and inventory replacement. It is the change in inventory patterns at all tiers 
of the production-distribution systems. There are many reasons for this change 
—ample or excess capacity, shorter lead times, price stability and foreign 
competition, to mention a few. But there is another factor — it is the growing 
awareness of the importance of inventories in the scheme of things. This aware- 
ness has been long in developing but the remedial action required at the 
hundreds of thousands of individual decision-making points in our industrial 
and supply complex has been even slower in taking form. However, there are 
definite signs that industrial and commercia! managements not only recognize 
the erratic demand pattern occasioned to a large extent by inventory mismanage- 
ment with the consequential waste, lay-off, re-employment, overtime operation 
and inventory over-investment, but that they are also taking specific steps to 
manage inventories in a manner designed to lessen the effects of inventory 


accumulation and “‘de-accumulation.”’ 


The Impact of Inventory Fluctuations 


In an attempt to bring sharply into focus the problem brought about by 
widely fluctuating inventories in contiguous operations of transactions, I shall, at 
the risk of oversimplification, present the following illustration. In this illustra- 
tion, the basic cause for fluctuation is the multiplying factor present in a series 
of inventory levels in a supply system, where the practice is to adhere to simple, 
fixed inventory rule of four weeks supply. (There can be other basic causes of 
fluctuation, of course.) Exhibit 1 illustrates the effect of a one-unit increase in 
ultimate demand. Exhibit 2 illustrates the effect of a one-unit reduction in 


ultimate demand. 
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One way to prevent or minimize these wild fluctuations would be a ‘‘feedback”’ 
mechanism from the end of the supply chain back to any of its links. For 
example, warrantee cards on appliances can give the manufacturer a better idea 
as to what demand actually is, so that he would not be unduly influenced by 
temporary and nonrepresentative changes in demand. 

To act on this knowledge at times would mean acting contrary to what is 
usually considered good business practice. 


Matching Production to Demand 


In the situation illustrated, since the factory had no demand on it, the usual 
steps to take would be to reduce production to the minimum. However, if 
through feedback, the manufacturer were made aware that the changed demand 
did not truly indicate a fundamental change in customer demand, the better steps 
to take would be to produce the 75 units and to store them for sale in subse- 
quent weeks, thereby damping the fluctuations. 

Conversely, if the situation were reversed and a slight nonrepresentative 
upward change occurred at the retailer level, the effect at the factory would be 
multiplied and changed demand would be in excess of 75. Theoretically, the 
manufacturer should continue to produce only 75; but, realistically, should, for 
instance, an order be received for 100 units, it would be difficult to convince a 
plant manager that he should produce only 75. However, the knowledge of 
effects of increasing production will influence his judgment to the extent that he 
would modify his decision-rules and produce less than the indicated demand, 
making up the difference through withdrawal from inventory. 

What is demonstrated in these crude illustrations actually takes place in varying 
degrees throughout the business world. Take the automotive industry as a case in 
point. A small percentage variation in retail sales is reflected as a larger percent- 
age change at the assembly plant and a still larger percentage change in 
automotive steel purchases. A comparison of automotive sales over the past two 
years by months with steel procurement for automotive use, reveals much 
steeper and bigger rises and dips in automotive steel orders than in automotive 
retail sales. In this connection there appeared a very interesting article on 
inventories in the April 11, 1961, issue of Steel Magazine, describing how the 
steel inventory levels have whipsawed since mid 1956. The article notes the 
buildup of steel inventories by users to a record high of 26 million tons by 
April 1957 despite assurances of labor peace for more than two years. According 
to Mr. Alan Greenspan, quoted in the article, wide fluctuations in steel inven- 


tories are caused in many instances by changes in lead times. He suggests that 
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steel managements find ways of holding lead time to a more uniform pattern. 
In a broad concept of inventory management, the accomplishment of this 
objective would constitute just another facet of this function in the steel industry. 


An Example 


The brass mill products industry provides an example of changing inventory 
management on the part of its customers which, in turn, forces the industry to 
change its own concepts of inventory management. A look at the chart (Exhibit 
3) gives some idea of what has happened since the first of 1954. The chart 
attempts to measure statistically when brass mill customers are building inven- 
tories or reducing them. When shipments from the mills to customer exceed the 
rate at which metal is being cut up in the customer's shops, the amount of buildup 
is represented by the bars above the zero line. When the opposite is true, the 
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amounts of liquidation are represented by the bars appearing below the zero 
line. For the purpose of this analysis, which is updated on a quarterly basis, we 
have developed a statistical method of determining the rate at which brass 
customers are cutting up brass. These estimates give the approximate evaluation 
we are seeking. Incidentally, the evaluation is extremely helpful in short-term 
sales forecast of brass mill products demand. 

From the amount of accumulated liquidation during the years 1956 and 1957, 
it is quite apparent that customers have changed their brass buying pattern. They 
now insist on quicker delivery and are getting it. The change has had a bene- 
ficial effect to both the customers and the industry itself. It minimizes the risk 
of inventories on the part of customers. Because the prices of copper base 
material are so volatile, customers with large inventories in the past have been 
often forced to take large losses. The result of this bad experience tends to 
build resistance on the part of customers to the use of copper base material in 
their components and, in fact, inspires them to seek substitutes. This has 
naturally been detrimental to the interests of the brass products industry. Now, 
due to the fact that lead times have been greatly reduced, customers do not 
carry the large quantities of inventories they previously did. This has lessened 
customer's reluctance to find more uses for the copper base material, a result 
beneficial to the industry, although the industry has had to increase inventories 
to improve delivery service. The industry is also forced to do a better inventory 
management job within its own operation. Thus it can be seen that both customer 
and supplier have benefited from this development. 

In our company we are giving considerable thought and study to the whole 
subject of inventories and through the application of operations research tech- 
niques, in conjunction with electronic data processing equipment, we are 
hopeful that our efforts will be as rewarding as we think. For one thing, we are 
trying to refine a prediction technique which will enable us to complete more 
processing on lots of material even before the customer had made up his mind 
as to what and how much he will require on his next order. Also, a feed-back 
mechanism from the Bureau of the U. S. Census is now available on certain 
kinds of end-use information. 

The discussion up to this point has been designed to demonstrate the impor- 
tance and magnitude of the inventory problem and the impact of changing 
inventories on the country, the buyer and the seller. In a very general way, it 
also suggests possible action which might be taken and also evidences of action 
that has already started. The remainder of the discussion is intended to be more 
specific on concepts and organization for improved inventory management within 
a company. 
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Inventory Management — Concept and Objectives 

It may be in order, first, to draw a distinction between the terms inventory 
management and inventory control. Too frequently the latter term carries with 
it the connotation of a system of stock replenishment involving, in some cases, 
highly sophisticated techniques. Or, the term might simply refer to the system of 
reporting data on receipts, disbursements, transfers, shipments and balances. Or, 
it might mean only the dollarized reporting at periodic intervals of balances 
grouped in certain categories by product type, location of department, to which 
subsequently are applied predetermined and perhaps arbitrary measurements of 
turnover ratios to indicate excesses or understocked conditions. Inventory 
management, on the other hand, for the purposes of this discussion, is intended 
to be a much more comprehensive managerial concept. 

For a manufacturing company, inventory management can be defined as the 
planning, scheduling, and controlling of all production materials requirements 
from the moment materials for production become the possession of the company 
through all the stages of processing or fabrication until, in their converted form, 
they are shipped and billed to the customer for whom they were intended. Thus, 
materials or inventories in this definition include raw materials, purchased parts 
and components, work-in-process, semi-finished products and finished products 
awaiting sale. This concept clearly defines the objectives of inventory manage- 
ment. There are four principal ones. 

The first is to improve customer service. This means having the right material 
in the right place at the right time and of the proper quantity and quality. This 
objective is placed first in importance because, under many competitive situations, 
service is one of the prime factors in keeping old customers and in getting new 
ones. It has become all the more important because of the trend of the times. 
Industrial customers generally are forcing more of the inventory burden on the 
supplier. 

The second objective of this concept of inventory management is to lower 
operating costs. In many companies one of the greatest opportunities to improve 
profit potential lies in the area of refinements in the production planning and 
inventory management procedures. During the last ten years, particularly, there 
have emerged tremendous improvements in the science of establishing inventory 
policies and systems of decision-rules designed to balance the many, often 
conflicting, factors to be dealt with, such as minimum carrying cost vs. long 
production runs, large purchase quantities, low freight rates, stock-out risk and 
the like. The new techniques, accompanied by the rapid development of 
electronic data processing tools, have helped in promoting the application of the 
scientific methods. In addition, some of the intangible factors which earlier could 
not be included in these studies can now be evaluated. 
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The third objective is to reduce inventory investment to a point where it 
represents maximum return on the investment consistent with all other consider- 
ations. This objective has also taken on new significance because of the high cost 
of money, the increases in property taxes generally throughout the country and 
because of the previously mentioned pressure on the part of customers to unload 
a good part of their inventory burden. 

The fourth objective is to stabilize employment. Industrial and business 
managements have been giving greater study and attention to this phase of 
operations. Many companies have already completed evaluations of the effects 
of fluctuating manpower requirements on so-called ‘‘personnel costs.” These 
companies know how much costs are increased by changes in the size of the work 
force and how much profit improvement can be accomplished by avoiding or 
minimizing these changes. Personnel costs in this connection include overtime 
premiums, training, hiring and layoff, transferring between departments under 
seniority rules of the union contract, unemployment compensation, lower em- 
ployee morale and damage to a company’s reputation and to its community 


relations. 


Intracompany Controversies as to Inventory Management Functions 


Now that we have summarized four of the principal objectives of inventory 
management, what are the things which must be done to make sure we are 
pointed in the right direction toward the achievement of the full benefits which 
can come from inventory management ? 

There are many things, of course, and they include the obvious — making 
sure we have the most modern tools, machines and techniques in the field. In 
addition, there are many things to do which may not be so obvious. These would 
include training not only the operating personnel in the techniques and proce- 
dures but, more important, the management team. This is necessary to be assured 
that the inventory management function is properly understood and accepted. 

While, in many companies, the dollar value in inventories represents the 
largest single item of investment appearing on the balance sheet, concern with 
inventories as such is subordinated to other interests in it. To the sales depart- 
ment, product inventories are the means for competing for customers and 
markets, and sales people are naturally inclined to want an abundance of every- 
thing. This motivation is exactly opposite to that of the finance department which 
is always seeking lower inventories because, to the financial mind, inventories 
absorb working capital funds — usually too much. To the manufacturing depart- 
ment, or the production man, they are an element of machine loading and 
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manpower planning. His first driving interest is to keep his facilities and 
manpower supplied with an even flow of material to work on. In other words, 
the principle of inventory management is here subordinated to keeping the shop 
occupied. The engineer's interest in production materials is confined to matters 
of product design, performance, reliability and quality. The desire of procure- 
ment people is usually to maintain higher inventories in their raw state or in 
purchased components before assembly, because this provides greater flexibility as 
changes in production quantities or product mix occur. Jt is only natural for them 
to prefer to see greater curtailment in the categories of work in process and 
finished goods when it becomes necessary to reduce total inventories. 

With all these varied and often opposing interests, if there is no person 
responsible for the function of inventory management, one can be sure that the 
factors deserving direct and primary inventory consideration will get little or no 
attention. In most cases, this neglect can be very costly. Subsequently, but perhaps 
not so apparently, the action taken results in missed production schedules, poor 
delivery service, high spoilage or rejects and, even worse, customer dissatisfaction. 


Organizing Inventory Management 


The way to overcome this difficulty presents itself in the form of an organiza- 
tional function created with sufficient management stature to be responsible for 
the inventory management activity. 

There appears to be two general ways to set up this function. Some companies, 
advanced in the appreciation of inventory management importance, have given 
the function line responsibility and authority. This has been effective but can be 
difficult for the existing organization, because the approach is bound to “step on 
the toes” of many in an existing organization structure. 

Another way is to organize a staff function for the purpose, again with 
adequate organizational stature and acceptance. The function will perform in two 
primary areas: first in the development of concepts, techniques and procedures, 
secondly, but more importantly, in taking active, current leadership in the coordi- 
nation of each of the other functions interested in or affected by inventory 
management. Usually, the functions most affected would be those of sales, 
production and procurement. The four functions would coordinate their activi- 
ties in carrying out periodic plans and so form a framework within which their 
operational activities are to be conducted. 

It is necessary also for the inventory function to establish appropriate relations 
with the engineering and financial or controllership functions. With respect to 
the latter, the new concept of inventory management may require different kinds 
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and changed standards of inventory measurements. For example, turnover ratios 
reported in operating statements by accountants are usually based on the activity 
of the most recent month or quarter. It may be more desirable to use those 
planned for a forecast period ahead. 

The word forecast brings to mind the importance of the sales forecast to 
inventory management. Many times the success of inventory management is 
largely dependent on the ability to forecast sales accurately for the short-term 
period covered by the planning part of the inventory management routine. The 
experience of many companies in preparing reliable short-term sales forecasts 
have been disappointing, to say the least, but the need for more reliability in 
demand forecasting is becoming so evident that the subject is commanding more 
interest and attention than ever before. 

Sales forecasting in many industrial cases is extremely complex, and the many 
problems are difficult to solve. This is fully recognized. However, the observa- 
tion is made that part of the difficulty stems from the possibility of having 
misplaced the responsibility for forecast preparation. Perhaps the people who are 
doing it may not understand fully the planning aspects of the forecasts. They 
may be influenced by other considerations such as would be the case if the 
figures were used also for financial planning. Short-range forecasts, where they 
are prepared by the sales department, are likely to be colored by sales optimism 
or pessimism or even indirectly by pressure exerted on the sales department by 
management. Therefore, the responsibility for the sales forecasts used in current 
inventory planning should perhaps be placed with the inventory management 
function, which of course, would work closely with the sales department and/or 
market research function, with the further understanding that the latter would 
be responsible for the long-range forecasts used for product planning, expansion, 
etc. The reliability of forecasts within reasonable limits is a must in the successful 
development of inventory management. 

The present-day concept of the optimum inventory embraces the function of 
balancing out all factors involved so as to determine the best combination rather 
than concentrating on maximizing a few factors. 

The determination of profitability as applied to inventory management must 
go beyond the measurement based on the turnover rate and take into account 
hidden costs. For example, usually profit does not reflect the cost of the lost sales, 
which could result from pressure to increase turnover. Therefore, to more 
precisely define what we are trying to accomplish with today’s concept and 
implementation of inventory management — we should re-state the old turnover- 
profit relationship as ‘the more times the manager can turn over his inventory 
while optimizing all cost factors, the better assured he is of obtaining the 
maximum result on his investment.” 
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Synchronized Inventory Centro! — 
One Company's System 


by HERBERT H. SEIFFERT 


—— development of execu- 
tive talent through the application 
of the principles of decentralized or- 
ganization is one of the basic charac- 
teristics of our company's approach to 
the problems related to management. 
Accordingly, the responsibility for in- 
ventory investment is not assigned to 
any one functional area but rather to a 
composite of several areas that serve as 
checks and balances — to one another. 
With this in mind, then, the pres- 
ent paper is segregated so to cover 
the four functional areas — sales, pro- 
duction, purchasing, and controller's, 
that pool their efforts towards meeting 
the basic objectives of our inventory 
system: 

1. Optimum customer serv- 
ice (having stocks of fin- 
ished goods available to 
meet customers’ orders at 
all times). 

2. Level employment (main- 
taining a stable workload 
within the limitations of 
machine flexibility and 
advance knowledge of re- 
quirements). 

3. Economical operation 
(production scheduling 
so as to obtain economi- 


cal utilization of the facil- 
ities and equipment). 

4. Minimum investment in 
inventories (calculating 
every requirement for in- 
ventory and weighing the 
need for it against the 
cost, including the space 
considerations). 

5. Realistic vendor relation- 
ships (a good working 
relationship with the sup- 
pliers of both raw materi- 
als and purchased finished 
goods). 


Sales Department's 
Responsibility; Sales Plan Record 
Sheets 

The initial and by far the most im- 
portant single document governing our 
total inventory investment is the Sales 
Plan Record sheet (Exhibit 1). These 
sheets reflect the anticipated orders to 
be received from customers in units of 
product, by month, by shipping point, 
as weil as the safety margin to be main- 
tained. Our sales coordination director 
(marketing research department) has 
prime responsibility for the issuance of 
these sheets on a national basis. It is on 
the basis of the volume as recorded on 
these sheets that the point of manu- 
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PAGE....b = 
SALES PLAN RECORD = 
PRODUCT....30..-..Baby..Powder Year 196} UNIT....... Dozen Cans... CODE 3023 4 
ITEM Economy Size . Std. Price $ ...0+.90............ Cur. Price $....9+.00 = 
Expressed in Dozens of Units ~ 
SAFETY | mOo.| a. | T T T T eal 
NVENTORY PLAN! JAN. | Fes. | MAR, | APR, | MAY JUNE JULY Aus. SEPT. | ocr. NOV. vec. TOTAL 
| T T 
N. B. 826! 2,500 | 2,800 | 3,200 | 3,000 | 3, 000 3,200| 3, 800 3,300 | 2, 800 4,600] 4, 000 3, 800 | 40, 000 | . 
3,000 | | | | | : a 
Seco | } i 7 
| | 
CHI. g26/ 2,400 | 2,500 | 2,600 | 2,550 2,450 | 2,600] 3,100 | 2,800] 2,500| 2,650} 2,050 | 1,800] 30,000 
2,500 | 
> 7 7 Tr + + — 
= | 1 } t t | 1 
4 } ~ = 
M.P. 626! 1,800 | 2,000 2,100 | 2,050 | 2,000 | 1, 750} 1, 800 1,775 | 1,625 | 1, 750] 600 | 750 | 20, 000 oo 
| | =x 
2,500/| | | | | | | | | } | } | ' . Fa] 
+ + } } + + + + 1 t + 4 + 
| | | | | | | | 
DAL. §26| 2,200 | 2,500 | 2,800 | 3,600 | 4,200 4,400| 4,950 | 4,550 | 4,500| 5,700] 5,600 |_5, 000 | 50, 000 
o | | 
4, 500 + + + + + + + + + + + + + + 
+ + + + + + + > + + + > + 
TOTAL £26| 8,900 | 9,800 |10, 11,200 |11,650 | 11,950|13,650 |12, 425 140, 000 





























facture — scheduling of shifts, maite- 
rial, labor and burden requirements, 
and income data will be developed for 
the ensuing calendar year. 

The first cut-off date for the submis- 
sion of sales plan records is the middle 
of September for inclusion in the forth- 
coming year's forecast. At that time, 
working independently of the data re- 
flected on them in units, our sales coor- 
dination director develops a total dollar 
forecast by major product groups. This 
serves as an initial check point, since 
the sales plan records reflect the latest 
thinking of the various product direc- 
tors, whereas the coordination director, 
having years of experience with the 
company products and being well 
versed in national economic conditions, 
is able to make a fairly accurate estimate 
of what our projected sales should be. 
His dollar estimate is then compared 
with a machine accounting run which 
has extended the sales plan records at 
realizable selling prices by product on 
an annual basis as follows: 

Manufacturing point. 
Shipping point. 
Units. 

Selling price. 

Total sales dollars. 

If there are any significant differ- 
ences between the coordination direc- 
tor’s estimate and the extended sales 
plan records, a revised copy is prepared 
on the original sales plan record sheets 
to reconcile the two. Either revised or 
accepted by product group, they be- 
come then the source data (volume) 
for establishing standard costs. 
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Throughout the year, sales plan rec- 
ords sheets are constantly being re- 
viewed and changed as the anticipated 
figures are analyzed through daily com- 
parisons to the Finished Goods Orders, 
Production and Inventory report (Ex- 
hibit 2). In addition, monthly meetings 
of the product directors with the sales 
coordination director are held to re- 
view any special situations warranting 
changes in anticipated orders. 

Sales plan record sheets are prepared 
for new products too. Completely new 
products (those not homogeneous to 
existing product groups) are assigned 
new product group numbers and 
watched carefully. However, it is diff- 
cult to advocate any set rules in this 
area, for if any new product does not 
fulfill expectations in its introduction, 
the product director has the prime 
responsibility for both answering to 
management and the eventual product 
disposition. 

The significance of all the above is 
that operating efficiency of the produc- 
tion and purchasing departments is 
measurable to a large degree by the 
accuracy of the information that is con- 
tained on the sales plan record sheets. 
If there is a delay in the furnishing of 
pertinent changes, second guessing or 
built-in personal safety margins, inven- 
tory imbalances, that would certainly be 
created, may be difficult to bring back 
in line. 

Production Department's 
Responsibility 


The company operates four principal 
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service points out of which shipments 
are made to customers. A fifth location 
serves as an auxiliary point and services 
oaly hospital customers. Three of these 
locations are manufacturing centers, 
each having several mills. 

Initially, manufacturing locations 
were to be complete entities in them- 
selves so as to limit transportation 
charges between plants. The trend in 
recent years has been to manufacture 
national requirements of certain indi- 
vidual put-ups in one location. This 
trend recognizes the need for maxi- 
mum use of manufacturing facilities in 
order to minimize excess capacity and 
eliminate duplicate facilities. Then, 
too, it would not be prudent to invest 
in facilities for the manufacture of a 
new product until the level of demand 
warrants extensions or expansion of 
production facilities. The result is that 
we now have many put-ups of prod- 
ucts that are produced at one location 
for national distribution. These prod- 
ucts bear a larger freight allocation on 
their respective product income state- 
ments and, out of necessity, a larger 
inventory must be maintained as insur- 
ance against back-order situations. On 
the other hand, these products reflect a 
lower cost by being produced centrally. 
With over 800 put-ups, our manage- 
ment recognizes the above as one of 
the factors causing our inventories to 
reach higher but explainable levels in 
recent years. 

Manufacturing management’s prime 
concern is having sufficient finished 
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goods available at the right time in 
order to satisfy sales management re- 
quirements. The first step in accom- 
plishing this is the conversion of the 
sales plan record sheets volume for 
determination of shifts, material, labor 
and burden requirements, production 
centers and most advantageous points 
of manufacture. 

On Exhibit 1 there is a space pro- 
vided for safety and/or base inventory. 
Safety inventory, actually a certain 
number of days sales with allowable 
variances, is set by the sales depart- 
ment. There are exceptions, such as 
new products, modifications, new mar- 
ket areas, etc., when larger inventories 
are maintained in order to assure 
prompt customer service. However, 
these exceptions are watched closely 
and, as soon as logical patterns are 
developed, standard safety inventories 
are substituted. Other than the above, 
the only time a deviation from standard 
safety inventories can be effected is at 
the discretion of the production coordi- 
nator who assumes full responsibility 
for such deviation. The safety inven- 
tory may be adjusted for the items in 
those production centers where suff- 
cient flexibility exists to generate addi- 
tional stocks rapidly. 

Each put-up has a predetermined 
planning value which is the normal 





production that can be expected from 
a normal shift of work, when the oper- 
ation is working, less allowances for 
factors that will occur during the course 
of a normal month. Although on a 
shift-to-shift basis actual production 
may exceed planning value, over the 
period of a month total production 
should be in line with planning value 
because downtime, absenteeism, change- 
overs, material shortages, etc., will have 
occurred. Planning values are reflected 
in Exhibit 2. 

In addition to the safety and/or 
base inventory and in conjunction with 
planning values, production categorizes 
its finished-goods inventory as follows: 


Working inventory: Created dur- 
ing the period that production 
exceeds sales to be used when sales 
exceed production. Working in- 
ventory contributes towards satis- 
fying the basic objectives of level 
employment and economical op- 
eration. 


Cyclic inventory: Produced in cy- 
cles, because it is produced on the 
same machine or line as another 
product, and where it is not desir- 
able to run a small-volume prod- 
uct each month of the year. The 
formula for the determination of 
the equitability of carrying inven- 
tory versus changeover, arriving at 
the optimum number of units (T) 
in a run, cost is as follows: 


CYCLIC INVENTORY DETERMINATION FORMULA 


A Average investment in inventory 


B Cost of money before taxes (use company standard) 


C Average number of pallets in inventory 
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D Cost of storing one pallet for one year 

E Cost of changeover for one year (start up and shut down out-of-pocket) 

G Units produced per shift 

H Average sales per working day 

] Number of shifts per day 

K Cost per unit as standard 

N Number of shifts in run 

P Units per pallet 

O Cost of one changeover 

R Working days in year 

S Annual forecast sale in units 

T Units in run 

Y Shifts from beginning of one run to beginning of next run of same 
product 


(1) (AB) +(CD)=E 











H H 
») pa. (G=)_NKB | (G—]) ND QRH OS 
a aaa 2 + 2 - i 
205 
(3) N= ,| H D 
VN G(G+]) (KB+P) 
NxGx 
(4) Y= Nxex} 
H 
(5) T=NxG 
Replacement inventory: Needed sales are under forecast, inventory 
only at a branch plant to assure can be exceeded to the extent of 
the branch of an adequate stock the base and/or safety inventory 
position during that period be- range. 
tween the release and receipt of 
the new shipment from the supply Using the latest finished goods 
point. source of supply index, which lists by 


Minimum inventory: At the product and by put-up the most advan- 
supply point, this is the adjusted 
local base and/or safety inventory 
plus the cyclic inventory. At the 
branch point, it is the adjusted 
local base and/or safety inventory ¢lectronic data processing computer, 
plus the replacement inventory. into a manufacturing schedule. Since 


tageous point of manufacture, the pro- 
duction staff incorporates its annual 
volume forecast, through the use of an 


Maximum inventory: When sales plan record sheets are being 
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changed periodically, almost the same 
elaborate calculation is required 
monthly and annually to up-date manu- 
facturing requirements. The annual 
run-through is for the determination of 
cost standards. Once these are estab- 
lished, all inventory is costed at these 
standards with subsequent volume 
changes and their effect on standards 
charged or credited to manufacutring 
variances, 

One of the most serious situations 
that can befall the manufacturing de- 
partment is getting into a back-order 
position. Although this point will be 
expanded upon under the controller's 
responsibility, it is mentioned here 
because it is basically a manufacturing 
problem. Our fourth basic objective, 
minimum investment in inventories, is 
practiced religiously. We carry use and 
occupancy insurance as protection 
against physical disasters. Our company 
has an enviable record in labor rela- 
tions; the incidence of strikes, which 
could affect inventories, has been nomi- 
nal. Built into the planning schedules 
is an allowable quality control inspec- 
tion interval. The quality control de- 
partment is constantly inspecting fin- 
ished goods prior to their transfer to 
the shipping department. If only the 
slightest defect is uncovered, a whole 
batch could be impounded. A decision 
must then be made to either produce 
another batch, creating manufacturing 
under-schedules and building inven- 
tory, or ship from another location, if 
material is available, incurring added 
freight costs. 
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Purchasing Department's 
Responsibility 

At the time that the annual volume 
is established by months, the IBM cards 
are fed into the computer for what we 
refer to as a raw material requircments 
explosion. This tabulated run will dis- 
close every raw material component 
needed to produce the annual finished- 
goods requirements. On an annual 
basis this gives purchasing management 
a general idea of what its responsibility 
will be for the forthcoming year. The 
purchasing department must decide 
whether to buy for quantity prices as 
measured against the cost of carrying 
such raw material. Foreign supply mar- 
kets must be reviewed. The possibility 
of outside strikes is also a heavily- 
weighed factor. Once again, business 
judgment, based upon a sound knowl- 
edge of economics, comes into play. 

Monthly, based on the recalculated 
manufacturing schedule, purchasing 
department is supplied with a schedule 
from production of raw material 
requirements. Theoretically, every time 
a sales plan record sheet is changed, 
production and raw material require- 
ments change. Under-schedules 
(material scheduled for use in produc- 
tion one month but not used that 
month) can cause serious raw material 
imbalances. Under-schedules can be 
caused by back-order positions that, in 
turn, cause immediate production 
rescheduling within the month, with 
originally planned schedules put aside. 
Another reason could be component 


material parts missing. 








The purchasing department also has 
responsibility for the negotiation of 
delivery schedules for purchased resale 
items. Inventory-wise this usually 
results in the maintenance of excess 
inventory, since most suppliers do not 
agree to sell their products on a sea- 
sonal basis. This means that, although 
the company’s season for the purchased 
finished goods may be during the sum- 
mer months, the inventory is main- 
tained on a level basis throughout the 
year. 

The above points are disclosed to, 
understood and accepted by our man- 


agement. 


Controller Department's 
Responsibility 

The controller's department has the 
responsibility for servicing the three 
previously mentioned areas of manage- 
ment in whatever way it may contribute 
toward achieving the five basic objec- 
tives of the over-all inventory system, 
with reporting responsibility directly 
to the president. 

The controller's department is organ- 
ized functionally with each division 
playing a large part in the control of 
inventories. Foremost in the control 
and measurement of inventories is the 
budget and cost division. The assistant 
controller heading it has the prime 
responsibility for coordinating and 
directing the efforts toward establish- 
ing each year's new standard product 
costs. 

Since inventories are costed at stand- 
ard, any change in standard costs will 
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affect the total inventory investment. 
Annually, a comprehensive planning 
calendar is established that lists, prac- 
tically on a day-to-day basis for the 
fourth quarter, the tasks to be per- 
formed in order to complete new prod- 
uct costs. Commencing with the 
volume as reflected on sales plan rec- 
ord sheets, it is examined to see that 
a plan has been received for every 
put-up that is expected to be sold in 
the coming year. Department managers 
are contacted by cost men to discuss 
changes in production planning, 
material standards are established, labor 
standards and burden budgets pre- 
pared and cost sheets completed and 
compared with prior years’ standard 
costs. A standard cost of sales report 
for the forthcoming year is released 
and income statement work papers 
reviewed. 

The assistant controller of the bud- 
get and cost division also has responsi- 
bility for the physical taking of inven- 
tory, the date being at his discretion. 
Other responsibilities include the fore- 
casting of inventories on a quarterly 
basis, as well as monthly accumulation 
and reporting of raw material, work- 
in-process and finished-goods invento- 
ries. A substantial portion of his efforts 
is directed to cost reduction programs 
at the various manufacturing locations, 
which ultimately results in a lower 
investments in inventories. 


The management services division is 
comprised of electronic data processing, 
machine accounting and systems and 
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procedures groups. The assistant con- 
troller heading such a group has the 
prime responsibility of devising ways 
and means of up-dating the reporting 
structure through the most advanta- 
geous use of the computer. The total 
finished-goods inventory is pro- 
grammed on the computer with the end 
product being the Finished Goods 
Orders, Production and Inventory 
report (Exhibit 2), prepared on a daily 
basis. At the present time the computer 
is scheduled on a three-shift operation. 


The systems and procedures groups 
serve the other divisions of the con- 


troller's department in a staff capacity. 
They are referred to special situations 


that require depth studies, such as the 
flow of finished goods between produc- 
tion and shipping. In their endeavors, 
the division's staff attempt, through 
the issuance of formal procedures based 
on their findings, to tie up any loose 
ends that might create loss of inventory 
control. 


Still another area in the controller's 
department is a special group, that is 
working on the basis of the data on the 
daily order production inventory as dis- 
played in the finished goods orders, 
production and inventory report. The 
group is headed by the inventory con- 
trol manager, who is responsible for 
interplant liaison with regard to inven- 
tories and their movement between 
plants. This responsibility involves tak- 
ing action in the event of unanticipated 
large orders, back orders, shortages or 
overages in interplant shipments and 
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corrections of book inventory after 
physical inventory-taking, to assure, 
whenever possible, uninterrupted cus- 
tomer service. 

The accounting division, among 
other things, encompasses the accounts 
payable group and the financial state- 
ments group. In the former all vendors 
statements are settled, with elaborate 
controls set in to see that duplicate 
payments are not made and that raw 
material has in fact been received or 
matched against payments where dis- 
counts are involved. 

The prime responsibility of the 
assistant controller of this division, 
however, is the monthly reporting to 
top management on actual perform- 
ance. From a reporting point of view 
his position becomes precarious. On one 
hand, sales management is interested 
primarily in the finished goods position 
from a standpoint of availability to 
meet customers’ orders as they are 
“booked” but not necessarily billed. On 
the other hand, the assistant controller's 
reports reflect sales only when they are 
billed to customers, not when the order 
is accepted by the company. Although 
our business is fairly level throughout 
the year, there are periods when serious 
differences between billed and shipped 
occur. In these particular periods, 
extensive reconciliations are made in 
subsidiary reporting to assure manage- 
ment that orders received are being 
billed. 

In measuring inventories, we always 
look objectively at the current forecast 
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without regard to last year’s perform- 
ance. We do a disservice to manage- 
ment if we relate to historical trends 
rather than to anticipations. In explain- 
ing inventory variances, we consider 
price increases and decreases, loss of 
and/or gain in sales, new products, 
discontinued products, quality control 
“credo,” because we feel reasonably 
confident that our inventory levels are 
where they should be based — on the 
current sales forecast. For the past 
seven years, and for the next three years 
based on projections, our inven- 
tory turnover rate on an annualized 
level has held very constant with only 
nominal fluctuation. As long as our 
product lines continue to change (and 
they must in our highly competitive 
economy) with attendant additions of 
products creating new bases of inven- 
tory and manufacturing locations creat- 
ing more lead time, etc., rather than 
keeping our production as is, and 
depending on population growth for 
expanded sales, we are going to experi- 


ence a creeping up, year by year of our 


total dollar investment in inventory. 


Co-operative Responsibility 
Through the contribution on the part 
of the four major functional areas, an 
inventory system has evolved under 
which no one group takes the so called 
““blame’’ for imbalances. Rather, 
through the checks and balances in the 
four major areas, and the interdepart- 
mental checks and balances within the 
controller's department, we feel confi- 
dent that inventories seldom get out of 
line. The one serious factor that we 
constantly attempt to guard against and 
which can be the biggest liability in 
any inventory system is the “personal” 
safety margin. For if the sales depart- 
ment decides to forecast just a little 
more than is needed, the production 
department makes just a little more to 
protect against a back-order position, 
and the purchasing department decides 
to get raw material to manufacturing 
sooner than required, imbalances 


created may be difficult to work down. 


© 
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Appraising Profit in the Crude Oil 
Producing Industry 


by WAYNE W. THOMAS 


AS A COMPARATIVE MEASURE of efh- 

ciency or utilization of the use of 
capital, certainly the return on 
employed capital is a primary considera- 
tion behind every investment entered 
into for a profit. The application of the 
return on capital concept is usually 
found in two major areas. The first is 
as the investor's guide when deciding 
what type of investment to make, which 
industry to invest in, or which com- 
pany within an industry to invest in. 
For example, the prudent investor will 
weigh the expected return on_ his 
invested capital against the risks 
involved when considering investments 
in government securities, bonds, indus- 
trial common stocks, public utility com- 
mon stocks, etc. The second application 
is as a Management tool from an oper- 
ating standpoint. Of course, when used 
as a management tool, it must be 
adapted to the particular purpose it is to 
serve. 

The discounted cash flow method is 
the one most widely applied to 
measuring of return on capital in oil 
financing. However, there are some 
difficulties in applying various tech- 
niques to the crude oil producing indus- 


try that will be demonstrated. 


Basic Features of Oil Industry 
Financing 

When we think of capital in the oil 
producing industry, we think of three 
types of capital or classifications of 
capital : 


1. Risk or venture capital. 


2. Development or invest- 
ment capital. 


3. Equity capital. 


Risk or venture capital is the type 
of capital almost unique to the oil 
producing industry, attracted there by 
the sometimes tremendous return which 
can be enjoyed by the successful ven- 
tures. This is the capital which is used 
to finance the exploratory wildcat drill- 
ing ventures of the promoter-type of 
operator, who lacks the necessary 
capital or gambling instinct to go it 
alone, the prospects or wells to be 
drilled in ‘an unproven area to finally 
establish whether or not all of the 
geological and geophysical indications 
of possible oil accumulations are cor- 
rect. No one can be sure of finding oil 
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until a well is drilled. The risk, specu- 
lation or adventure involved is enor- 
mous, with relatively small chances of 
finding an oil or gas field with suffici- 
ent supply to make it profitable. 

When speaking of risk or venture 
capital, reference is made to the money 
to finance the drilling of wildcat oil 
wells where the odds are unfavorable, 
usually one chance in nine tries, some- 
times even greater. Ventures such as 
these would hardly be considered 
bankable prospects. 

Development or investment capital 
is that which is most frequently related 
to the financing of “‘development”’ oil 
wells — those drilled in or near an area 
where the wildcat well was drilled and 
oil or gas found. Here, the risks or 
odds are substantially reduced, gener- 
ally speaking, because a producing 
zone is known to exist in the area and 
the primary risk is that of overstepping 
the boundaries of the accumulation 
area. Here, too, considerable risk is 
ever present. Bank loans are the normal 
source of this type of capital. 

Equity capital is another concept of 
capital in the oil industry, no different 
from that in any other industry. This 
is, by and large, the tremendous capital 
equities represented in oil company 
ownership. 

In any discussion of return on capi- 
tal as applied to the oil industry, it 
seems appropriate to digress momen- 
tarily to investigate what attracts capi- 
tal to the oil industry. Obviously, 
certain factors affect the return on 


62 


capital in the oil industry as in any 
industry, plus some special attractions, 
not the least of which are tax treatment 
of depletion, intangible development 
costs and a hedge against inflation. In 
other words, if one has oil in the 
ground and knows where it is, then it 
is generally assumed that, like any 
other natural resource, it will retain its 
original value, adjusted for increases or 
decreases in the value of the dollar. 
The large measure of risk and un- 
certainty, inherent in the oil producing 
industry, makes it impossible to apply 
accurately measurement standards such 
as those, for example, that might be 
employed in a manufacturing industry. 


Nonfeasibility of Return on 
Capital Concept 

In this discussion, it will be illus- 
trated that the return on capital con- 
cept, which is a very practical and use- 
ful tool to measure the efficient employ- 
ment of capital in many industries and 
miscellaneous investments, is not prac- 
tical in measuring the return on capital 
in the oil producing industry. And one 
or two tools will be shown which are 
used instead by investment analysts to 
judge the proficiency of management in 
the oil industry. 

In this illustration, a comparison is 
made of five oil companies which use 
various combinations of accounting 
methods. In order to highlight the 
effects of differences in the generally 
accepted accounting practices of these 
companies, let us assume that their 
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operations have been exactly the same, 
that they all have the same experience 
level and efficiency of management and 
that they have all had exactly the same 
degree of luck. Next, assume each com- 
pany has done the following: 


Produced and sold 100,000 barrels 
of oil for the year at $3.00 per 
barrel. 


Realized $1,000,000 gross income 
from oil royalties from mineral 
fee leased to others. (This is 
rather an arbitrary assumption, but 
such situations do exist.) 


Used straight-line depreciation of 
6 percent on the composite basis. 


Purchased for $100,000 am unde- 
veloped five-year lease during the 
year and dropped none. 

Spent $1,000,000 for intangible 
development costs (IDC). 


Had exactly the same expenditures 
for: 


1. Geophysical exploration 
($400,000) 


2. Dry hole costs ($50,000) 


3. General operating expenses 
($20,000) 


4. Taxes other than Federal 

income taxes ($90,000). 
Based upon these assumptions, turn 
now to the Comparative Statement of 
Income and Expense (Exhibit 1) and 
Comparative Balance Sheet (Exhibit 2) 

of these companies. 

Company A, in Exhibit 2, with re- 
spect to its accounting does these 


things: 
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1. Capitalizes geophysical 
expenses on nonproduc- 
ing leases until such time 
as the leases are dropped 
or expired (no expense 
for geophysical explora- 
tion on its statement of 
income and expense). 

2. Capitalizes its intangible 
development costs and 
amortizes these costs on 
the basis of the estimated 
reserves on the unit-of- 
production method. 

3. Capitalizes leasehold cash 
bonuses until the lease is 
dropped, expired or be- 
comes productive (no 
charge to this year’s earn- 
ings). 

Then, examining the provision for 
depreciation, depletion and amortiza- 
tion, it will be noted that Company A 
has charged current earnings with 
$116,000, consisting of $6,000 depre- 
ciation, $10,000 cost depletion on pro- 
ducing leases and $100,000 amortiza- 
tion of intangible development costs. 
This amortization is based upon the 
assumption of a 1,000,000 barrel re- 
serve and $1,000,000 of intangible de- 
velopment costs with a unit of $1.00 
per barrel amortization on the 100,000 
barrels produced this year. Taking also 
into account, for purposes of this ex- 
ample, the general operating expenses 
of $20,000 and dry hole costs of $50,- 
000, total charges to the year’s gross 
income amount to $276,000, with a 
net income before taxes of $1,024,000 
or $1.02 per share or 8.5 percent on 
total ownership equity of $12,024,000. 


63 









































Comparative Statement of Income and Expense 
Year Ending December 31, 1960 
Company A Company B Company C Company D Company E 
Gross income: 
Oil sales $ 300,000 $ 300,000 $ 300,000 $ 300,000 $ 300,000 
Oil & gas royalties 1, 000, 000 1, 000, 000 1, 000, 000 1, 000,000 1, 000, 000 
Total income $ 1, 300,000 $ 1, 300,000 $ 1, 300, 000 $ 1, 300, 000 $ 1, 300, 000 
Expenses: 
Geophysical exploration -0- 400, 000 400, 000 80,000 400, 000 
‘yeneral operating expenses 20, 000 20, 000 20, 000 20, 000 20, 000 = 
Amortization, undeveloped lease -0- 20, 000 -0- 20, 000 -0- - 
Dryhole costs 50, 000 50, 000 50, 000 50, 000 50, 000 4 
Taxes other than Fed. income 90, 000 90, 000 90, 000 90, 000 90, 000 = 
Provision for depreciation, = 
depletion and amortization 116, 000 1,016, 000 116, 000 116, 000 1, 016, 000 
Total expenses $ 276, 000 $ 1,596, 000 $ 676, 000 $ 376, 000 $ 1,576, 000 
Net income (loss) before Fed. 
income taxes $ 1,024, 000 $( 296, 000) $ 624,000 $ 924, 000 $( 276, 000) 
Net income (loss) per share $1.02 ($0. 296) $0. 624 $0. 924 ($0. 276) 
Return on original capital: 
Net income ($) 1, 024, 000 (296, 000) 624, 000 924, 000 ( 274, 000) 
Net equity ($) 12, 024, 000 10. 704, 000 11, 624, 000 11, 924, 000 10, 724, 000 
Percent 8. 5% -2. 76% 5.37% 7. 7% -2.57% 
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| Comparative Balance Sheet 
December 31, 1960 
Company A Company B Company C Company D Company E 
| Assets 
Current assets $ 240, 000 $ 240, 000 $ 240, 000 $ 240, 000 $ 240, 000 
| 
| Property, plant & equipment 
| 
| Lease and well equipment $ 100, 00C $ 100, 000 $ 100, 000 $ 100, 000 $ 100, 000 
Producing leases 100, 000 100, 000 100, 000 100, 00 100, 000 
| > ‘ 
Producing mineral fee ( C 10 OC 10, 000, 000 10, 000, 000 10, 000, 000 
Nonproducing leases d¢ ) 100, 000 500, 00% 100, 000 
| 
| Intangible development costs 1, 000, OOF 1, 000, 000 1, 000, 00 1, 000, 00% 1, 000, 000 
} 
| Other assets & prepaid expense 200, 000 200, 00¢ 200, 00¢ 200, 00¢ 200, 000 
| Total $11 0, OC $11, 500, 00¢ $11, 500, 000 $11, 900, 00% $11, 500, 000 
| Less 
| Reserve for depreciation {( 6, 000) ( 6, 000) ( 6, 000) ( 6, 000) ( 6, 000) 
} Reserve for depletion ( 10, 000) ( 10, 000) ( 10, 000) { 10, 000) ( 10, 000) 
| Reserve for amortizatior 
IDC, leasehold, etc ( 100, 000) (1,020, 000) { 100, 000) ( 200, 000) ( 1, 000, 000) 
Net property, plant, equif $11, 784, 000 $10, 464, 000 $11, 384, VOO $11, 684, 00€ $10, 484, 000 
Total assets $12, 024, 006 $1 704, 00¢ $11, 624, 000 $11, 924, 000 $10, 724, 000 
Liabilities and Capital 
Liabilities -0 ( 
| . 
Capital stock 
| 1,000,000 shares $ll par $11, 000, 00¢ $11 00 $11, 000, 000 $11, O ( $1 0,000 
| 
| Earned surplus (deficit) 24, 001 (296, 000) 624, 000 24, 000 _(276, 000) 
Total liabilities and capital $12, 024, 006 $10, 704, 00¢ $11, 624, 000 $11, 924, 006 $10, 724, 000 
—_ 


Next, refer to Company B. This 
company expenses all its intangible 
development costs against current year's 
earnings. It expenses its geophysical 
exploration costs as they are incurred. 
With respect to its $100,000 undevel- 
oped five-year lease acquired duris g the 
year, it elects to amortize the leas: cost 
over the life of the lease so amortizing 
one-fifth, or $20,000, this year. After 
Company B has charged its gross in- 
come with all geophysical exploration 
costs ($400,000), $20,000 amort:zation 
of undeveloped leaseholds (1/5 of 
$100,000) and $1,000,000 amvurtiza- 
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tion of intangible development costs, 
plus the other charges which are the 
same as Company A, total charge to 
the year’s gross income amounts to 
$1,596,000. The result is a loss of 
$296,000, equal to 29.6¢ per share, 
Company B's balance sheet shows own- 
ers’ equity to be $10,704,000 as a result 
of its operations and methods of ac- 
counting, or 2.7 percent of the owner's 
equity ($10,704,000). 

Company C capitalizes intangible 
development costs as Company A, ex- 
penses geophysical costs as Company B 
and capitalizes undeveloped leasehold 
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costs as Company A. Total charges 
against the current year’s earnings 
amount to $676,000. The resulting net 
income of $624,000 equals to 62.4¢ per 
share, or a 5.37-percent return on capi- 
tal, based upon the stockholders’ equity 
at the year end of $11,624,000. 

Taking another example, Company 
D, intangible development costs are 
capitalized as in Companies A and C, 
while the cost of its undeveloped leases 
over the life of such leases is amortized 
as in Company B, but it elects to capi- 
talize its geophysical costs and write off 
$80,000 (1/5 of $400,000) each year 
over the life of the lease. In all, it has 
charged the current year’s earnings 
with $376,000, resulting in a net in- 
come of $924,000 or 92.4¢ per share. 
Since the owners’ equity was $11,924,- 
000, the earnings represented a 7.7- 
percent return on capital. 

Using Company E as a further illus- 
tration of why a comparison of the 
return on capital concept is not a very 
practical measure of performance in the 
oil producing industry, it is seen that, 
while Company E expenses IDC as 
Company B does and geophysical costs 
as incurred, as Companies B and C do, 
it capitalizes cash bonuses paid for un- 
developed leases and writes them off 
when such leases are dropped or when 
they expire. Here we see that Company 
E’s earnings have been charged with 
$1,576,000, resulting in a deficit of 
$276,000 or 2.57 percent. 

Now, reviewing the given illustra- 
tions, it is obvious that the indiscrimi- 
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nate application of the return on capital 
concept to these oil producing compan- 
ies would certainly cause confusion in 
the mind of any analyst. From the in- 
vestor’s standpoint, to compare com- 
panies in the oil industry with each 
other or with companies of other indus- 
tries would require tremendous analyti- 
cal detail over a long period of time 
with much technical interpretation. 
From the standpoint of management, 
even though it may have had very good 
luck in its discoveries and may have 
made the right managerial decisions, its 
future success cannot be judged entirely 
upon past performance. The measure- 
ment of return on capital indicated here 
is past history. Because of the high 
risks that are inherent in the oil indus- 
try, the management's decision in the 
next year to spend another $1,050,000 
in a particular exploration may well 
end up as all dry-hole charges. Thus, 
the fact that Company A, for example, 
might in its second year have a $1,000,- 
000 dry-hole cost that could reduce its 
earnings and return on capital to almost 
nothing would not necessarily mean 
that it did not have as good manage- 
ment as before but, possibly, that it was 
not as lucky. In other words, one year's 
figures do not form a broad enough 
basis for evaluating any except the very 
largest companies, whose operations are 
broad enough for the law of averages 
to work about the same each year. 


Measurements Used in the Oil 
Producing Industry 


If, as these illustrations have shown, 
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the return on capital concept is not 
practical to measure the performance of 
companies in the oil producing indus- 
try, what do investors, analysts, bank- 
ers and the oil producing industry itself 
use? In analyzing a particuiar company 
in the oil producing industry, some of 
the same criteria as used in other insdus- 
tries are employed, such as working 
capital ratios, for example. Cash flow 
(that is, net income plus depreciation, 
depletion and amortization) can often 
be indicative of the performance of an 
oil producing company. 

Investment bankers and stock ana- 
lysts frequently employ yet another 
measure referred to as cash throw-off. 
Though this term means different 
things to different people it generally 
denotes the cash flow, plus dry-hole 
costs and, sometimes, exploration costs. 
From the standpoint of estimating what 
management might be able to do and 
the possible result on the market price 
of stock, the amount of cash throw-off 
per share indicates the total cash re- 
sources at its command to use at discre- 
tion, whether it be for plowing back 
into the company or paying dividends 
and taxes, or some combination of these 
objectives. 

The world famous geologist, the late 
DeGolyer once said that finding oil 
consisted of 90 percent luck and 10 per- 
cent technical knowledge and ‘‘know- 
how,” but that he would not want to 
depend upon luck alone. When the 
speculator is attracted to the oil pro- 
ducing industry in the operations or 
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wildcatting end of it, he is attracted in 
the same way a gambler might be, for 
that is what he is—he gambles the 
price of a well on the possibility of 
striking oil. If he is lucky and hits a 
big deposit, the return on his capital 
may be a thousand-fold or higher. If he 
misses, he has lost his entire capital. If 
he does hit, and many hits are mar- 
ginal, the return on capital that he gets 
to keep is materially affected by the tax 
laws providing depletion allowance and 
intangible development costs as deduct- 
ible expenses. If it were not for such 
provisions, much of the incentive to 
risk large sums of money in the oil 
industry would not be present. 

There are certain tools used in the 
oil producing industry to measure per- 
formance of investment, but most are 
historical and after-the-fact. Reference 
is often made to the term “‘years to pay 
out.’’ While this is more a time meas- 
urement of return of capital, it does 
serve a useful purpose in indicating 
how long the risk of getting back orig- 
inal capital may last. This procedure is 
more widely used in small oil compan- 
ies than in large ones. In the large 
companies, it has been said by some 
that, once the money is spent on a par- 
ticular project, why worry how fast it 
pays out when little or no control can 
be exerted on such progress. 

In our company, we do maintain a 
continuous payout status record by 
properties, which includes the payout 
concept of return of capital. However, 
we incorporate not only the original 
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cash investment but also the cumulative 
additional investment and cumulative 
operating expense identified with each 
property to know, at any accounting 
period, the total cash outlay. Against 
this total, we accumulate the net cash 
return in order to ascertain what we call 
the percent of payout. Until a property 
reflects a 100-percent payout, we have 
not recovered our total cash outlay. 
When the payout percentage exceeds 
one hundred percent, we can then see 
to what extent we have received a re- 
turn on capital invested. 

To us, this percent of payout is use- 
ful from a management standpoint. We 
can say a property in a particular area 
returned the initial investment plus 
operating costs in two years and an 
additional 50 percent of such total 
expenditures in one additional year. 
Such data is taken into account when 
deciding whether or not to develop 
another area with similar characterist- 
ics, enlarge an area already developed, 
or acquire by purchase producing leases 
someone else has initially developed. 


Such comparisons do not consider in- 
come tax aspects nor depreciation but 
are believed to be useful as a guide to 
management decisions. 


In Conclusion 


The return on capital method as 
applied to a normal manufacturing 
concern does not work well in evaluat- 
ing performance in the oil producing 
industry, due principally to: 


1. The inherent large ele- 
ment of risk in the busi- 
ness, which causes violent 
fluctuations in financial 
results from year to year, 
except in the case of the 
very largest, long-estab- 
lished companies. 


2. Wide differences in ac- 
counting methods used 
by the industry. 


However, there are some yardsticks 
that analysts have found to be more 
reliable and usable for this particular 
industry, which have been illustrated. 
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The Small Order in Large and Small Business 
by DAVID E. HENDERSON 


ips PROCESSING of small orders is a 
business operating function rather 


than one of accounting. How, then, 
does it interest the accountant? Before 
answering that question let us define 
the small order. ‘To some companies the 
small order is any order for less than 
five or ten dollars or one which calls 
for only one or two units; to others it 
means an order which must be handled 
at a loss; and to yet other companies, it 
is an order for less than the standard 
package in which the company sells its 
merchandise. Some small mail order 
companies have an average order value 
of under $5. Obviously they cannot 
spend $3 to process each one and still 
show a profit. 

In any case the small order is, at best, 
on the fringe of profitability. This sug- 
gests the answer to the question posed. 
Any business transaction losing money 
or merely having an insufficient profit 
margin, must be the accountant’s con- 
cern. He is called on to analyze unprof- 
itable situations through cost accounting 
techniques. Then, if he has enough 
background to do so, he is free to maxe 
suggestions for turning loss into profit. 

There are many reasons for small 
orders. Companies that market a prod- 


uct like electric mixers, water pumps or 


furnaces find they are in the repair 
parts business. And the repair parts 
business is essentially one of small 
orders. Then, too, emergency orders, 
which are received because the equip- 
ment which the customer purchased is 
down, nearly always fall into the small 
order class. Again, some merchandise 
is never sold in quantities. It is stocked 
as an accommodation for customers who 
order standard products in quantity. 
This is another situation which gives 
rise to the small order. 

The foregoing are legitimate calls on 
the vendor. They are the kind of order 
which the vendor must handle, 
although often at a loss. There is also 
a kind of small order which the vendor 
is justified in not handling. This is the 
small order placed by the dealer who 
wants to avoid carrying inventory, In 
this way the dealer evades the responsi- 
bilities that go with being permitted to 
buy at a dealer's price. The vendor 
might be expected to take strong meas- 
ures against such orders, but he gener- 
ally is unable to do so because they are 
“buried” in all the other types of orders 
he processes. 

Many companies recognize that the 
small order returns little, if any, profit. 
Some companies simply accept this as 
a melancholy fact and process all orders, 
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large and small, together. Others, how- 
ever, discourage small orders by making 
a minimum charge or they accumulate 
orders, without shipment, until a cer- 
is attained. Still others 
refuse to handle the order at all, trans- 


tain volume 
ferring it to a dealer near the customer. 


The Small Order Technique 


There is another approach to the 
small order. This is to treat it as some- 
thing different from the large or regular 
order which accounts for the major 
share of the company’s business. The 
small order is then processed as a sepa- 
rate type with distinct methods for 
processing, handling of the accounts 
receivable and order filling and stock- 
keeping. Companies which follow this 
approach have developed streamlined 
methods for handling small orders, that 
are satisfactory to the customer and 
adequate for carrying on the business. 
They can be used by a business of any 
size. Then, even in a large enterprise, 
the small order, if it returns some 
profit, need no longer be considered a 
“stepchild.” Rather, it becomes a fea- 
ture of company service and a sales aid 
in getting large and profitable orders. 

Since it is easier to follow a specific 
procedure than generalizations, the 
small order is discussed below as it 
might be handled in a manufacturing 
company. Seven steps listed set small 
order processing apart from regular 
order processing. In large measure they 
define the small order. The steps fol- 


low: 
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1. Verify that the item or- 
dered is in stock. Tally 
inventory removal. 

2. Interpret the order di- 
rectly on the customer's 
papers — check order 
number, customer's in- 
structions, method of 
shipment, etc. Show sell- 
ing price. 

3. Write or type a four-part 
form showing only cus- 
tomer’s name and ad- 
dress, date and total 
selling price. 

4. Fill order, weigh, calcu- 
late postage and show 
billing on the four-part 
form. 

5. Tape-list orders to get 
sales value. 

6. Enclose two invoice cop- 
ies of the four-part form 
with customer's papers in 
package. Apply the third 
copy to package as a ] 
mailing label. File the 
fourth copy (a card) as 
an accounts receivable 
record. 

7. When customer sends in 
his payment, match file 
copy with remittance ad- 
vice. Discard file copy 
and remittance advice. 


Oe ee 





Large and Small Order 
Procedures Compared 


In the list which follows, the steps 
a normal or large order goes through 
in the average company are shown as 
Points 1, 2, 3, etc. Points la, 2a, 3a, etc., 
suggest the change necessary to bring 





the processing into the small order 
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format. Steps identical in both pro- 
cedures are omitted. The intention is 
to point out some of the major steps 
which can be eliminated. The list fol- 
lows: 


CUSTOMER ORDER DEPARTMENT 


1. Registration. The identi- 
fication of the order by 
a reference number so 
that it can be located dur- 
ing processing. 

la. Eliminate registration. 
This step is needed only 
when it takes several days 
to process an order and 
the customer may inquire 
about his order before it 
is shipped. The small 
order is shipped within 

| eight hours, so inquiries 

4 are almost non-existent. 


2. Analyze. The identifica- 
tion of sales statistics in- 
formation — customer 
class, product class, etc. 


2a. Omit sales statistics. 
Small orders generate a 
small percentage of the 
dollar volume. The figure 
varies from company to 


ee eS me ee eee ee 


i company but it might be 
that 40 percent of the or- 
: ders account for only 5 


percent of the dollar vol- 
ume. This might very 
well be omitted without 
distorting sales statistics 
h noticeably. 


“ 3. Credit check. Establish- 
” ment of the customer’s 
g credit. 


3a. Orders are usually di- 
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rected to the credit depart- 
ment to determine the 
customer’s credit limit. 
Small orders almost al- 
ways get routine ap- 
proval. However, they 
ordinarily receive the 
same handling as any 
large order. Provide the 
small order processing 
facility with a Dun & 
Bradstreet reference. In 
case of doubt, the order 
can be sent c.o.d. 


Order transfer. Transfer 
of the order information 
from the customer's order 
to the vendor’s order 
form. This includes 
whatever interpretation is 
necessary to process the 
order in the vendor's 
plant. Frequently the 
order form to which 
transfer is made is a 
multi-set form. One or 
more copies serve as a 
shipping set. One copy 
may serve as acknowl- 
edgment to the customer. 


Interpret necessary infor- 
mation directly on the 
customer’s order. Do not 
make up an additional 
order form. No shipping 
set or packing list is 
needed. Since the item or- 
dered will get to the cus- 
tomer as soon as an 
acknowledgment would, 
no acknowledgment form 
is needed. 


File. File copy of order. 


5a. No files are maintained. 











ACCOUNTS RECEIVABLE DEPARTMENT 


1. Maintain ledger. Debits 
(from the customer or- 
der) are entered on the 
customer's ledger page. 
Credits (customer's pay- 
ments) serve to offset the 
debits. 


la. Customer's invoice and 
his original order (which 
serves as a packing list) 
are enclosed in the pack- 
age. 


Accounting for the Small Order 


So far no mention has been made of 
provision in the small order method 
for obtaining (1) sales dollars, (2) 
unit inventory adjustment, or (3) 
standard cost dollars. The following 


are feasible arrangements: 


1. Sales dollars can most 
easily be accumulated by 
tape-listing the amounts 
shown on the accounts re- 
ceivable card. 


2. Unit inventory adjust- 
ment which is necessary 
to make sure that an item 
is not oversold is equally 
simple. As each small or- 
der is processed, a tally 
mark on the inventory 
record will keep track of 
the balance on hand. An 
alternative is to use an 
open bin for items which 
will be involved in small 
orders. The bin is re- 
plenished periodically. 
No record of withdrawals 
is kept between times. 


3. Standard cost of inven- 
tory removals can be de- 
veloped from the record 
of tally marks or, if the 
open bin system is used, 
by calculating standard 
cost of removals every 
time the bin is replen- 
ished. 


Accounts Receivable 
and Correspondence 


A marked advantage of special proc- 
essing of small orders is the elimina- 
tion of unnecessary records. Apart from 
the accounts receivable card, which 
shows only the customer's name and 
the amount of the order, there is no 
record. If correspondence with the 
customer develops, he can usually re- 
turn his order papers to identify the 
transaction. Otherwise, it is cheaper for 
the company to accept his complaint 
and make an adjustment accordingly. 
However, since the order is shipped 
within eight hours of receipt and is of 
small value (by definition), there is 
not much call for correspondence. 

Handling the accounts receivable for 
small orders offers an opportunity for 
economy. Most firms set up some kind 
of ledger bookkeeping for reguiar re- 
ceivables so that they have a record, 
not only of the sales amount but also 
of any deductions the customer might 
make — tax, shipping charges and the 
like. This kind of bookkeeping is neces- 
sary to support the correspondence 
which goes on between customer and 
vendor regarding a regular order. The 
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dollar value of small orders is insuf- 
ficient to require any volume of cor- 
respondence. Small differences between 
the amount billed and the amount 
received can probably be written off 
more cheaply than they can be collected. 

There are several ways in which the 
cost of these receivables can be reduced 
even below the cost of a bookless book- 
keeping system. One is to send out 
small orders via c.o.d. Here the related 
stub or listing serves the same purpose 
as the receivable card made up as part 
of the four-part invoice form, It is 
either cleared by remittance from the 
transportation agency or by notice that 
the item was rejected and the article 
returned. For really small orders, say, 
under $1, it may not be worthwhile to 
set up either a bookless bookkeeping 
system or to use collection on delivery, 
the latter because of the c.o.d. charges. 
One way to handle so small an order 
is to enclose a coupon in the form of a 
return envelope showing on its face the 
amount to be returned. The coupon 
simply asks that the customer return 
the coupon envelope and the amount. 
He has only to put in loose change or 
stamps and return it to the vendor. No 
follow-up is made to see whether the 
customer ever returns the money or 
not. Even the use of a coin return en- 
velope for orders under twenty-five 
cents can be questioned. It is doubtful 
whether a large company can process 
so small an amount without spending 
more than it receives. This size of order 


might better be sent gratis to the cus- 
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tomer. 

A discussion which has been saved 
for last concerns the customer who nor- 
mally orders in large quantities but 
who also sends in small orders from 
time to time. The large order is car- 
ried on the regular accounts receivable 
ledgers of the vendor. The small order 
is part of a separate receivables oper- 
ation. Will the customer object ? Some 
experience has indicated that he will 
not. He will not always pay the small 
order separately, sometimes including 
it with other invoices covered by one 
check, but the receipt of two different 
types of billing does not appear to pose 
a problem to him. 

One way to encourage separate pay- 
ment is for the vendor to enclose a 
stamped, self-addressed envelope with 
the small order package. Many large 
companies do not make an extensive 
audit of their vendor's invoices for 
amounts under five or ten dollars. This 
almost automatic payment of small 
amounts lends itself ideally to paying 
the small order invoice separately from 
the vendor's large order invoices, 
especially if a return envelope is in- 
cluded. Should the customer have such 
an arrangement, it is only necessary for 
him to verify the invoice against the 
“in-ship” ticket, type out a check, en- 
close it (preferably with one copy of 
the invoice) in the self-addressed en- 
velope, and drop it in the mail. The 
self-addressed envelope is strong in- 
ducement for the customer's accounts 


payable unit to “wrap up” the check- 
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writing transaction then and there and 
not to assign a vendor's number to a 
small order and match it with other 
invoices from the same vendor, await- 
ing payment. (The loss of statistics for 
a particular vendor is bound to be small 
in view of the low dollar limit placed 
on small orders. ) 


Applicable for 
Improved Efficiency 


All too often a system has to accom- 
modate widely divergent requirements. 
It has to make compromises that pre- 
vent an efficient operation at either 


end of the spectrum. The small order, 





contrasted with the large one, is just 
such a case. 

The handling of small orders is ad- 
mitted to be expensive under any cir- 
cumstances. A company can discourage 
them, or even refuse to handle them. 
By and large, though, most companies 
do process them grudgingly, for the 
sake of customer relationships. The 
logical approach then is to handle them 
as efficiently as possible. If there is 
marked difference between the process- 
ing of small and large orders, in terms 
of cost, customer service or convenience, 
the setting up of two systems, as des- 
cribed in this article, is probably war- 
ranted. 
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EDP Control of Detail Parts in 
Airframe Manufacturing 
by CHARLES T. BARRETT 


A THE COMPETITION for the defense 
dollar becomes markedly keener, 
control of the manufacture of detail 
parts gains in importance to the air- 
frame manufacturer. The maze of com- 
plex detail parts required in today’s 
manned and unmanned weapon sys- 
tems constitutes a major portion of the 
cost of any weapon system. To achieve 
adequate control of the fabrication of 
detail parts, the management of Gen- 
eral Dynamics at Fort Worth required 
that a rapid, accurate system be devel- 
oped which would locate fabrication 
orders and give recognition to orders 
that had become lost. It was also desir- 
able that the system spotlight overload 
areas, furnish a method of easily locat- 
ing jobs for expediters and be an auto- 
matic prod to the man who could do 
something about fabrication shortage 
—the foreman. 

Experience indicated that reports 
prepared from manual and punched 
card location control systems were de- 
layed due to the time required for 
processing to the point that much of 
their usefulness was lost. To be effec- 
tive, the fabrication status reports must 
be timely, available to the foreman at 
the beginning of the first shift each 
morning. The problem was further 
complicated by the tremendous number 
of parts continually in work — approx- 
imately 40,000 orders in process com- 
posed of 750,000 detail parts and as- 
semblies being funneled through 20 
acres of fabrication shops and sub- 


assembly areas. By utilizing the unique 
advantages available in electronic data 
processing, such a system was feasible 
in relation to the timely information 
required. 

To devise a system to meet the re- 
quirements of management, we began 
our computer planning approximately 
five years ago, by bringing together 
accounting, industrial engineering and 
manufacturing personnel to analyze 
our major operating problem and to 
perform a careful appraisal of the 
equipment available. This investigation 
resulted in a management control plan 
which at the time sounded very “‘cloud 
nine.’” By management direction, the 
manufacturing portion of this over-all 
control plan was installed first. 


The Fabrication Control System 


Upon receipt of an order from the 
customer, the contracts department 
issues a sales order authorizing the 
affected departments to commence pro- 
duction. With the delivery of the sales 
order to the manufacturing control de- 
partment, the shop order is prepared. 

At this time a machine card is also 
prepared, listing the part number, 
schedule, quantity, work-in-process 
account to be charged and any other 
significant information. This card enters 
the order in the computer's file of work 
in process. 

With the basic information stored in 
the computer, it is now necessary that 





CHARLES T. BARRETT, Fort Worth Chapter, 1959, is Administrative Accountant in the 
General Accounting Department, Fort Worth Division of General Dynamics Corporation, 
Fort Worth, Texas. He was formerly a Budget Analyst with the same company. Mr. 
Barrett was graduated from Texas Christian University with a B.S.C. degree. 


DECEMBER, 1961 


75 








a media be established to follow the 
part as it moves through the numerous 
steps in the manufacturing sequence 
and to transfer this information back to 
the computer. As the mechanical trans- 
mission of order location was a prime 
requisite of the system, the develop- 
ment and installation of a data gather- 
ing system was required. The media for 
transmission was required to be com- 
pletely shop serviceable. This require- 
ment was met by a punched card trav- 
eler, made of a rugged paper-plastic 
laminate. 

The traveler is run through the ditto 
order reproduction process, picking up 
the control information from the order 
variable. Thus completed, the traveler 
moves with the job through each oper- 
ation in the manufacturing sequence. 
The mechanical data gathering system 
consists of edge card readers located in 
the shop area, cable-connected to tape 
punches that are located adjacent to the 
computer. Each reader automatically 
transmits a two-digit station identifica- 
tion code and then the six-digit serial 
number read from the traveler. 

To gather the information necessary 
for the fabrication control system to 
function properly, approximately 100 
control stations are presently in use in 
the following areas: sheetmetal, proc- 
essing, the machine shop, fiberglas, 
metalbond, various assembly areas, the 
material department, the order group, 
and other areas of the plant. 

Each ‘‘making-area” control station 
is equipped with an edge card reader 
mounted on a standard metal bench. A 
single file or order travelers represent- 
ing orders in work in the area is main- 
tained adjacent to the reader, the cur- 
rent making-area report is attached to 
a clipboard mounted on the bench. 
When an order is received in the area, 
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the traveler is fed through this reader. 

Each morning the dispatcher checks 
the area report against the order trav- 
eler file and any discrepancy is noted 
on the report. If an order is incorrectly 
listed, a notice is forwarded to the 
fabrication control group, and the order 
is moved to an unlocated category. This 
action maintains the validity of the area 
reports and permits the follow-up of 
unlocated orders. Through this process 
almost all of the many orders identified 
as unlocated each day, are correctly 
located by subsequent order location 
transactions. The few that may remain 
unlocated are: 


1. An actual loss—the shop 
order has been lost or de- 
stroyed before the intent 
of the order was material- 
ized. 


2. pot a loss — the shop 
order has been lost or de- 
stroyed after the intent of 
the order was accom- 
plished. 


3. A system error—the shop 
order location has been 
misplaced but the order 
is still in being. These 
seldom occur since the 
system is self-correcting. 
When the order moves to 
a new area, the new order 
location transaction lo- 
cates the order in the cor- 
rect control station. 


Follow-up of all the orders that re- 
main unlocated for 15 days is forced by 
the computer produced cards delivered 
to the using area. The manufacturing 
control department is responsible for 
determining the status of lost orders 
within 5 days. Previously, lost orders 
were not identified until the part went 
on shortage. 
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The Principal Reperts to the 
Management 

The principal reports furnished to 
management through the use of the 
fabrication control system as well as a 
brief description of each are as fol- 
lows: 

Making-area report (Exhibit 1) is 
the most important report furnished 
management, as it tells each shop area 
the jobs to work on each day, first, the 
jobs required to relieve shortages and, 
second, the jobs which have been in the 
area too long. The primary emphasis 
of this system is to push work through 
tie shop. Therefore, each category of 
orders is arranged by number of days 





in station —the oldest jobs are high- 
lighted daily. 

The first-in-first-out emphasis gives 
shop rnanagement an effective measure- 
ment of schedule in relation to load. 
Though the ahead-of- or behind-sched- 
ule relationship of orders in a shop 
area was reported previously as a meas- 
ure of shop performance, only with 
priority scheduling, has it become a 
true measure of the combined perform- 
ance of all the elements involved — 
engineering, planning, tooling, mate- 
rial, manufacturing control and the 
shop. It is, however, not a true meas- 
ure of the performance of any individ- 
ual element constituting the all-over 
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performance measurement. With this 
first-in-first-out concept, orders are is- 
sued in the correct schedule sequence. 
It is possible, with the system, to over- 
note established priority, and this is 
used to adjust for differences that de- 
velop beyond the issue point. Effective 
application of this concept has reduced 
shortages and also the effort required to 
control work in process. 

First-time listings are identified on 
the report by an asterisk. Stopped or 
cancelled orders are clearly identified 
in the right-hand margin so they may 
be pulled out of work and held for 
disposition. The first order for a new 
part is identified by a unique symbol 


—the lozenge — printed just to the 
right of the priority classification. The 
priority classifications for all jobs ap- 
pearing on the making-area report are: 
for a mandatory job, for store-room 
shortages and for old jobs which are 
approaching the store-room shortages 
rating. 

Using-area report (Exhibit 2) is an- 
other daily report, listing by using area 
the current location of orders required 
to relieve shortages existing in the area. 
Those orders in a “held” category— 
held for tools, material or information 
—are easily identified and effective 
follow-up action is taken at once. The 
location of every shortage relief order 
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is listed, together with the number of 
days the order has remained in its pres- 
ent location. Individual follow-up ac- 
tion can be easily taken when required. 
Effective use of this report has resulted 
in a sharp reduction in the number of 
assembly area expediters. 

Two categories of shortages are de- 
clared by the using-area report: Priority 
1 (mandatory) identifies a shortage that 
is holding up assembly work, Priority 
2 (zero) means an incipient shortage. 
Zero quantities are forecast twenty 
manufacturing days (one month) ahead 
of scheduled need. To declare a short- 
age, the stockroom initiates a shortage 
notice. The next morning, the shortage 
report with current open order status 
information is delivered to the stock- 
room. 

Activity report, the third daily re- 
port, lists receipts of jobs, completions 
and backlog, as well as those ahead of 
schedule, behind schedule, and the total 
by shop area. The activity report is 
produced for each project with a sum- 
mation for all projects. It is the gener- 
ally used measure of fabrication shop 
activity. 

The ahead-of- or behind-schedule 
relationship is here again identified, and 
again as only a measure of total system 
effectiveness not to be used to measure 
the performance of any single operat- 
ing element. 

One hundred and sixty-five man- 
hours per week were required in the 
past to manually compile this one re- 
port now produced as a by-product of 
the fabrication control system. 

Other daily reports. Other significant 
reports produced daily are: 


1. A listing of part numbers 
on shortage with no shop 
order open. Correction of 
these discrepancies is the 
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— of a special 

order group. 

2. Order locations by either 
part or serial number in 
response to inquiry. These 
inquiry lists locate orders 
requiring processing 
changes as well as orders 
to be stopped or can- 
celled. 


3. Lists of programmed ex- 
ceptions. These listings 
are extremely valuable in 
maintaining the validity 
of recorded data and in 
identifying system defici- 
encies. 

4. Summaries of the mak- 
ing-area and using-area 


reports. 


Follow-up of the Part 
Manufacturing Process 


To better understand the operation 
of the fabrication control system, let 
us follow a typical part as it moves 
through the computer program. 

The journey for every manufactured 
part begins in the tooling department. 
Here a parts control and release sheet 
is prepared and submitted to the key- 
punch section where the part number, 
serial number, schedule, quantity ac- 
count to be charged and other signifi- 
cant information is inserted. When the 
machine card is delivered to the com- 
puter, the part is under computer con- 
trol and the only manual actions will 
be those where labor or stockroom ac- 
tivity is reported. The computer will 
now maintain surveillance over the part 
number until the date on which its 
order point is reached. If overdue, it is 
ordered immediately. 

Predetermined policies are stored in 
the computer and are used to determine 
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lead time based on the ‘department to 
make" to the “department to use’’ re- 
lationship. The part quantities to be 
ordered are determined from effectivity 
and usage, whereas work-in-process ac- 
counts to be used are determined from 
internally stored policy aligned with 
lots, class codes and sales orders. Mate- 
rial required in the manufacture of 
parts and sub-assemblies is determined 
by bringing together material requisi- 
tions and internally retained work-in- 
process accounts (work orders), quanti- 
ties and material information retained 
from a material requirement system. 

Through the issuance of material 
requisitions, the functions of the com- 
puter have been basically activated 
from internally stored policies. Labor 
costs, however, are fed into the com- 
puter from the manufacturing floor. 
Accompanying each order is the identi- 
fication tag previously described, known 
as a traveler. Each traveler has a serial 
number and contains such data as part 
number, quantity ordered, start and 
completion dates, description and other 
significant information. Workers sub- 
mit time cards referencing the traveler 
number, completely unaware of the 
work order information which is no 
longer shown on the traveler. The time 
reported by the worker is analyzed in 
lots by the computer and total lot cost 
is summarized internally. The hours 
thus accumulated are extended weekly 
it average departmental labor rates and 
are printed weekly for billing and other 
purposes. While distributing the labor 
charges, the computer determines the 
total labor cost of the order and calcu- 
lates the piece cost. 

A storeroom receipt tells the com- 
puter that the order is complete. At this 
point, the computer determines the dif- 
ference between the quantity received 
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and the quantity ordered. The computer 
also determines the effect of these 
shortages on next order date. When the 
planning or spares department limits 
or cancels the use of a part, the com- 
puter determines the effect of this 
action on the next order point and 
quantity. When one requirement is lim- 
ited and others remain open, the com- 
puter is programmed to utilize any 
surplus parts through contract transfers 
to the open requirements and also 
furnishes the industrial accounting de- 
partment with notification for cost 
transfers. 

Order codes created in the ordering 
program are used in labor distribution 
in analyzing fabrication effort to show 
percent of effort expended on “good” 
parts, parts ordered because of previous 
manufacturing losses and parts built to 
replace those scrapped during assembly. 
The importance of this information to 
factory management and to estimating 
and quality control personnel is clear. 
In a very similar manner, losses due to 
engineering obsolescence are evaluated. 

By bringing together the total re- 
quirement, inventory position, work-in- 
process cost and the investment to date, 
another computer program can deter- 
mine the exact labor hours cost status 
within a contract. This is equivalent to 
making a shelf count of all the parts in 
an airplane and is done by the com- 
puter in less than two hours, 

Whenever a part shortage occurs in 
the assembly stockroom, the stockroom 
clerk forwards this information to the 
computer. The computer replies with 
two reports: one tells the stockroom 
the fabrication cost centers where all of 
the shortages are located and the other 
tells each fabrication cost center all the 
parts in its area which are short and 
where they are needed. 
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Since the computer knows how many 
orders move through each cost center 
and how many hours are spent in each 
cost center, a report is furnished to fab- 
rication management personnel telling 
them their average cost per piece each 
week. 

After midnight, each day, the com- 
puter run is started. First, the new 
orders, location changes, completions 
and other order data transactions are 
used to up-date the master work-in- 
process file. While this up-dating is 
being accomplished, the activity report 
is calculated and arranged for printing. 
Next, the master shortage file is up- 
dated with additions and removals. The 
two files are then compared to produce 
the remaining daily reports—making- 
area, using-area, inquiries and excep- 
tions reports. The reports are all printed 
on high-speed, off-line equipment and 
are in the hands of factory manage- 
ment by seven o'clock the following 
morning. 


Advantages — Experienced, and 
Contemplated 


Through the use of fabrication con- 
trol system several proven advantages 
have resulted in the control of the fab- 
rication of detail parts: 


1. Shop management has 
been provided with an 
effective measure of per- 
formance to load. 

2. A flexible priority system 
that is easily adjusted 
daily has been established. 

3. Less effort needed to con- 
trol work in process. 

4. Less expediting effort re- 
quired. 
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5. Less effort required to 
maintain the validity of 
an order. 


6. Reduced shortages. 


7. Shortened in-work span. 


8. Improved accuracy of 
stockroom and ordering 
records. 


9. Thorough follow-up of 
lost orders. 


The use of serial number order iden- 
tification, required by the fabrication 
control system, permits direct labor 
time pick-up by serial number rather 
than work order with mechanical allo- 
cation of time charges to work orders. 
Since we use multiple work orders on 
our shop orders, the serial number time 
pick-up is less complex and the me- 
chanical allocation of charges much 
more accurate than in the previous 
method. This improvement alone re- 
sulted in a 45-percent reduction in 
timekeeping effort in the fabrication 
area. The mechanical allocation of 
charges to work orders is also being 
used by the material control system. 

For the future we are contemplating 
an expansion of the fabrication control 
system to: 


1. Handle variable informa- 
tion, such as the number 
of good parts produced, 
of parts rejected, etc. 

2. Analyze quality control 
trends. 

3. Record start and stop 
time on orders and me- 
chanically compute detail 
parts labor costs. 

4. Compute performance 
data by operator. 
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6. 


Mechanically calculate 
machine loading and 
forecasting. 
Compute man-load by 
control area. 


Compute fabrication cost- 
to-complete. 


Mechanically analyze 
spares data: inventory, 
usage and configuration 
data. 

Integrate ordering and 
inventory control into a 
complete system. 


It is obvious at this point that any 
such technique which defines all of the 
constraints pertinent to production will 
probably be a competitive advantage to 
those who master it early. It is the 
most significant cost reduction tool for 
production since the automation of 
production processes. In job shop con- 
trol, it may prove to be the most signi- 
ficant cost reduction tool. Our cost 
savings resulting from the use of elec- 
tronic data processing in fabrication 
control now approach a million dol- 
lars. 
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Calculating Price Determining Factors — 
A Procedure 


by LESTER J. SCHNEIDER 


wet PRICE? is one of the most 
important questions confronting 
management today. This paper presents 
a procedure for a consistent pricing 
policy, including also the complete cost 
build-up and a new concept for deter- 
mining the profit factor. Of course, not 
all types of business can use the same 
relationship of allocated costs in their 
pricing structure; the procedures de- 
scribed are most applicable to manufac- 
turing companies. However, the prin- 
ciples behind the procedures could be 
applied more generally. 

A pricing structure will be built up 
step by step for a hypothetical corpora- 
tion which commenced operations ap- 
proximately ten years ago. It manufac- 
tures a product named “X.” Through 
research it is ascertained that there is 
the necessary skill and most of the 
capabilities required to manufacture 
another product called “A.” There is 
a similar product on the market but the 
corporation has made several major 
changes which will greatly improve the 
product operation and render it adapt- 


able to functions which it does not now 
perform. 

The marketing department (or con- 
sultants) informed the management 
that the price range of the general 
product “A” hovers around $150. A 
complete analysis of the operational 
functions was made to give in full con- 
trast the changes which were made in 
the new design. The marketing depart- 
ment studied the potential market and 
listed many additional adaptations for 
the product. Entry into the new market 
appeared feasible. 

The engineering and manufacturing 
areas determined what raw materials 
would be needed for Product A. They 
also estimated the average labor in- 
volved for the first 100 units — three 
hours per unit in Cost Center 1, five 
hours per unit in Cost Center 2, and 
two hours per unit in Cost Center 3. 
The learning-curve percentage for 
labor on this product was determined to 
be 90 percent,’ and was applied to the 
hours per unit for additional units as 
follows: 


Hours per unit 














Number 
of Cost Cost Cost 
units Center 1 Center 2 Center 3 Total 
100 3.0 5.0 2.0 10.0 
200 2.7 4.5 1.8 9.0 
400 2.4 4.1 1.6 8.1 


*“Every time you double the quantity, the unit hours will be reduced by a fixed per- 


centage.” “The Learning Curve-—A Basic Cost Projection Tool,” 


N.A.A. Bulletin, February 1961. 


Marvin L. Taylor, 





LESTER J. SCHNEIDER, Milwaukee Chapter, 1960, is an Accountant in the Cost Proposals 
Department of the Milwaukee plant, A. C. Spark Plug Division of General Motors Corpo- 
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public accounting prior to that. 
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Bids from vendors, received on all 
materials needed in various quantities, 
were compared to historical cost data to 
determine if an increase in material 
costs was necessary. Thus it was deter- 
mined that the material cost would de- 


Quantity 
1 — 100 
101 — 199 


200 — 399 


Presuming that the labor hours and 
material dollars represent an accurate 
picture, determination of the manufac- 
turing and/or production cost of the 


Labor rate/hour 


crease as the quantity increased because 
vendor's “set-up” charges on each order 
would be amortized over a larger num- 
ber of pieces. The unit cost would also 
be lower due to the vendor's quantity 
procurement scale, as shown below: 


Material/Unit 
$52.00 
46.00 
43.00 
product can be made. To build up the 


manufacturing cost, the projected labor 
and burden rates were used as follows: 


Labor burden rates 








Cost Center 1 

Cost Center 2 

Cost Center 3 
Since the corporation works on a 
three-shift basis, a shift premium has 


to be paid in addition to the normal 
labor rate. Because of this additional 


Material 


$2.00 200% 
2.10 100 
2.00 150 


cost, $.03 is added for every labor hour 
in the build-up. 

Manufacturing cost is determined by 
the following method: 


$ 


Labor (labor hours x hourly rate) 
Burden (labor $ x burden rate) 


Shift premium 
Manufacturing cost 


Thus the manufacturing cost for Unit 
100 and Unit 200 of product “A” 


$ 


would be built up as follows: 


Unit 100 Unit 200 
Material $52.00 $43.00 
Labor 
Center 1 
$2.00 « 3.0 hrs. $6.00 $2.00 « 2.7 hrs. $5.40 
Center 2 
$2.10 * 5.0 hrs. 10.50 $2.10 « 4.5 hrs. 9.45 
Center 3 
$2.00 * 2.0hrs. 4.00 $2.00 & 1.8hrs. 3.60 
Total labor 20.50 18.45 
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Burden 








Center 1—200% $12.00 $10.80 

Center 2—100% 10.50 9.45 

Center 3—150% 6.00 5.40 

Total burden 28.50 25.65 
Premium—$.03 x 10.0 hrs 30 .27 
Manufacturing cost $101.30 $87.37 


After the manufacturing cost has 
been determined, certain additional fac- 
tors must be considered in the cost 
build-up. The factors to be considered 
are replacement tooling, general and 
administrative expense, and warranty. 

Going-in costs are not included in 
the cost structure, and are to be calcu- 
lated separately. Going-in costs will 
include new tooling, and conversion 
and rearrangement expense. Conversion 
and rearragnement expenses are to be 
amortized over the first two years of 
production, and tooling over the first 
5,000 units. At this time conversion and 
rearrangement costs are estimated to 
run $375,000 in material, labor, burden 
and equipment. Tooling is estimated at 
$25,000. 

Replacement tooling is considered in 
the build-up. Replacing and/or refur- 


Manufacturing cost 
Tooling 


bishing tooling is estimated at $200 per 
hundred units after the first 5,000 units 
are produced. Because $2.00 per unit is 
included in the costing structure, a por- 
tion of the new tooling is recovered on 
current production. Therefore, the first 
5,000 units will have recovered 40 per- 
cent of the original tooling cost. 


In the view of current and past 
experience, general and administrative 
expense has been determined at 10 per- 
cent of manufacturing costs. 


A warranty factor must be considered 
for Product A. This was estimated to 
be 2 percent of the total cost, after 
tooling and general and administrative 
expense were added to the manufactur- 
ing cost. 

The addition of these factors would 
appear as follows: 





General and administrative expense 


(10% of manufacturing cost) 


Sub-total 
Warranty (2% of sub-total) 


Total cost 


At this point the profit factor is 
determined. 

Of all factors involved in arriving at 
the selling price, profit percentage fac- 
tor is usually the least well founded. 
What is a reasonable return on total 
cost? Twenty-five, thirty-five or forty- 
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Unit 100 Unit 200 
$101.30 $ 87.37 
2.00 2.00 
10.13 8.74 
$113.43 $ 98.11 
2.27 1.96 
$115.70 $100.07 


five percent? Many times, a particular 
percentage is used because it appears to 
be a reasonable figure. However, to 
determine what the return should be, 
there are some factors that should be 
considered: 

1. Replacement of equipment. 








2. Return to the stockholders (divi- 
dends). 

3. Long-term debt (bond) reduction. 

Replacement of equipment. Because 

of today’s rising costs of replacing the 

equipment, a company needs to recoup 

more than the depreciation effect on 


Gross investment in plant and facilities 


Planned expansion 


Total investment including expansion 


Average annual depreciation 
Recovery through depreciation 


Return to stockholders (dividends) 
is another important factor to consider. 
Our corporation believes that a 6-per- 
cent return on the market value of the 
stock is necessary. Average total market 
value is $10,000,000, which means a 
return to stockholders of $600,000. 


Reduction of the company's long- 
term debt. At the present time the cor- 
poration has a $5,000,000 bond issue 
due on January 1, 1970, and a sinking 
fund to which $250,000 will be con- 
tributed annually. When the bond issue 
is terminated, this amount may remain 
a factor to be used for research or other 
necessary costs not realizing an imme- 
diate revenue. 

When the factors are brought to- 
gether, we have a basis for determining 
return: 





Total unit cost 
Profit (38.6% of cost) 
Unit selling price 


Two methods can be used in prepar- 
ing price lists which will ultimately be 
submitted to the customer, both involve 
use of the basic learning curve: 

1. Determine a mid-point on the 

learning curve and compute the 
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taxable income. Our corporation has a 
gross investment in plant and facilities 
of $18,250,000. The average annual 
depreciation is $2,555,000 or 14 per- 
cent. Planned expansion during the next 
year is $500,000. The replacement fac- 
tor is as follows: 


$18,250,000 


500,000 

$18,750,000 

x 14% 

$ 2,625,000 
(000) 
1. Replacement of equipment $2,625 
2. Return to stockholders 600 
3. Long-term debt reduction 250 
Total return desired $3,475 


Because this return is on a net or 
after-taxes basis, it must be capitalized 
by 48 percent (based upon 52-percent 
corporate tax): 

$3,475 + 48 = $7,240 

To determine the percentage of profit 
added to total cost, divide the capital- 
ized return by the gross investment 
including planned expansion: 

$7,240 + $18,750 = .386 

Using the total cost for units 100 and 


200 previously given, a selling price can 
be determined: 





Unit 100 Unit 200 
$115.70 $100.07 

44.66 38.63 
$160.36 $138.70 


selling price at this point. In effect, 
the earlier units will bring less 
profit and units manufactured 
after this point will carry a larger 
profit margin. 


2. Calculate the selling price at va- 
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rious intervals along the curve and 
submit this price list which will 
permit and induce the customer 
to purchase larger quantities. The 
intervals can be every 10, 50 or 
100 units, or any increment de- 
sired. A point to be considered is 
that the selling price calculated 
for the number of units should be 
behind that particular point on the 
curve. The price should be calcu- 
lated for the first unit within a 
given range, because every unit on 
the curve before this one will have 
higher costs. Thus the price for 
units 10-20 would be calculated 
on unit 10, etc. 


Each of the two methods is accept- 
able. Of course, the particular product 
will have some bearing on the type of 
price list submitted to the customer. 

After production has started, it is 
imperative that a close watch be kept 
on actual costs of the product. All areas 
must be analyzed and the production 
costs compared to the curve previously 
established. An analysis can be prepared 
prior to commencement of the study, 
which should be done during the pre- 
production period. The pre-printed 
form for the portion of the study relat- 
ing to units 100 and 200 would appear 
as in Exhibit 1. 

Gross investment in plant and facili- 
ties was used as the base for determin- 


ing the profit factor, owing to its fairly 
consistent nature. If this base should 
change considerably, either up or down, 
every other factor would also change 
(except direct labor rates). However, 
if there is a small constant increase, the 
percent effect should not be disturbed 
because profit is expected on additional 
investment which would be considered 
in the depreciation factor. 

The construction of total cost illus- 
trated in this article can be varied in 
form after the manufacturing cost is 
calculated. The format is used for illus- 
trative purposes only. General and 
administrative expense, warranty, and 
other expenses can be calculated on a 
cumulative basis if the company applies 
costs in this manner. 

In summation then, three criteria 
must be considered for an intelligent 
pricing policy and pricing for return: 

1. Practical use of the learning curve 

for manufacturing costs. 

2. Analyzing the expected return. 

3. Constant scrutiny of actual costs, 

by area, compared to hours and 
dollars used in the cost structure. 


By using these three criteria and 
applying them to the specific return 
method, a consistent and practical pric- 
ing policy may be developed and main- 
tained. 
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Preparation of a Monthly “President’s Letter” 





by DAVID D. MERRIMAN 


| grein AS accountants spend a 

significant part of their working life 
producing accounting reports for non- 
accountants, it is reasonable that we 
explore the narrative style of com- 
municating such information as an im- 
portant adjunct to our formal report- 
ing. When we realize how much is 
customarily lost between what the 
gatherer of statistical and accounting 
information knows about a given sit- 
uation and the relatively small part of 
that knowledge that is conveyed to the 
person who reads the resulting report, 
it is apparent that we have a problem 
well worth considering. Therefore, let 
us concern ourselves with the basic 
communications problem that is posed 
by the presentation of formal account- 
ing information, specifically the 
monthly financial and operating re- 
ports that are supplied to the manage- 
ment group. 


Alternatives in Reporting: 
Nos. 1 to 5 


Responsibility for formal reporting 
may be discharged in various ways. 
Five more-or-less common patterns 
followed in presenting the month's 
financial statements to management 
are listed below: 

1. The mere publication of an 

agreed-upon series of account- 
ing reports. 


2. Personal delivery of such re- 
ports, together with oral ex- 
planations of pertinent items, 
either in response to questions 
or volunteered. 


3. Presentation of formal reports 
under conference conditions 
in which the management 
group examines the material 
and pertinent points are dis- 
cussed by the group. 


4. Use of graphic devices and 
other means for giving em- 
phasis or to help make ac- 
counting terms generally more 
understandable to those re- 
ceiving these reports. 

5. The publishing of a summar- 
izing report or letter (in ad- 
dition to the regular state- 
ments) in which everything 
that should be gleaned from 
the formai financial and oper- 
ating reports is reconsidered 
in context, and in which 
the significance of the im- 
portant financial and operat- 
ing changes during the month 
is presented in simple, straight- 
forward language. 


Here, then, we have several ap- 
proaches to the discharge of reporting 
responsibilities. Too often the pattern 
actually followed in a company is not 
the result of studying the various pos- 
sibilities available but is the carry-over 





DAVID D. MERRIMAN, Ann Arbor Chapter (Detroit, 1948), is Controller, McCord Cor- 
poration, Detroit, Michigan. He has had varied industrial and public accounting experience 
since receiving his M.B.A. degree from the University of Michigan in 1936. Mr. Merri- 
man is a Past President of Ann Arbor Chapter, and Past International President of the 


Systems and Procedures Association. 


DECEMBER, 1961 








89 








of long-established habits that may not 
bear too close scrutiny. It is recom- 
mended that the accountant who ex- 
ercises his reporting functions under 
such circumstances assume personal 
responsibility, not only for producing 
the agreed-upon set of reports or state- 
ments but also for thoroughly digest- 
ing this output, for interpreting it, 
for relating each important occurrence 
in the period's operation to the profit 
reported for the period, and for weigh- 
ing the relative importance of each 
such happening during the period. 
This is what is meant, primarily, by 
Alternative 5 above. The important 
step to be considered is that of making 
the results of such considered analyses 
directly available to the management 
group. This can usually best be done 
in a summarizing letter or report pre- 
pared as soon as possible after the 
formal reports have been issued. 


At our company, we issue such a 
report each month which we call the 
“president's letter." Copies go to all 
corporate officers. This effort is es- 
pecially practical because it produces 
a number of very worthwhile benefits, 
not only for the persons who read the 
reports but also for the person respon- 
sible for their preparation. Inasmuch 
as this letter is in reality a compre- 
hensive grouping of the important 
happenings during the month that af- 
fect the earning ability or financial 
condition of the company, it brings 
together what otherwise could be but 
partially understood information and 
allows for the proper emphasis on im- 
portant items. Its preparation recog- 
nizes the fact that, in order to properly 
absorb the formalized content of finan- 
cial statements, it takes an experienced 
and well-informed reader doing a de- 
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liberate job of examining such a state- 
ment, to grasp and understand the rea- 
sons for even the most obvious changes 
between reporting periods. 

The format of such a “letter” 
should be flexible enough to cover any 
unusual events of significance, while 
also assuring the highlighting of the 
basically important financial happen- 
ings during the period. In our case, 
it is prepared by the controller and 
concerns itself with what he thinks are 
the major significant events reflected 
in the company’s financial and other 
operating statements each month. It 
usually runs from six to eight pages in 
length. The letter is divided into two 
sections, “comments on operations” 
and “comments on financial condi- 
tion.” In it are compared the current 
and previous month's operations, to- 
gether with a comparison of the cur- 
rent year to date against the previous 
year to date. 

It should be understood that the 
letter being described is for an auto 
parts manufacturing company making 
several different product lines by vol- 
ume production methods. Standard 
costs are employed and the company 
depends heavily on variance analysis 
for control. There are detailed depart- 
mental expense budgets for all depart- 
ments. 


Comments on Operations 


The first section begins with intro- 
ductory comments that cover any 
major occurrences that influenced op- 
erations during the month, such as 
a plant close-down for inventory- 
taking, the position of the month on 
the recognized “‘seasonal sales curve,” 
any windfalls, or other special situa- 
tions. Every effort is made to note and 
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identify any possible trend in sales, 
change in the relation of costs to sell- 
ing prices, or other major movement. 


Sales and profits by product lines 
are next for consideration. A recapitu- 
lation by product lines is presented 
showing “net sales” and “percent of 
profit’’ for each line, comparing the 
current and prior months. Explana- 
tions are provided for significant 
changes between periods in both sales 
volume and profit, such as changes in 
selling price or standard cost or any 
large changes in variance. The results 
of the relationship of sales volume to 
fixed cost for the period under review 


and other pertinent facts that such 
comparison brings to light are also 
discussed. 


Identification of major factors con- 
tributing to gross profit is perhaps the 
most interesting part of this letter. 
This is accomplished, basically, by a 
rearrangement of the profit and loss 
information so that the relative size 
of the various income or expense items 
can be seen in direct comparison with 
each other, in terms of how they have 
increased or decreased profits as com- 
pared to the prior period. The follow- 
ing example illustrates this type of 
analysis: 


Factors that Increase or (Decre ise) Gross Profit 


Changes in profit margins resulting from changes in sales volume 


and mix between product lines: 
Product A 
Product B 
Product C 


$ (2,800) 
2,200 
1,500 $ 900 


Changes in profit margins or mix within a product line: 


Product A $ 3,400 

Product B (10,800 ) 
Product C 7,000 (400) 
$ 500 

Increase or (decrease) in standard gross profit 
Increased controllable variance gain 2,100 
Decreased volume variance gain (500) 
Decreased recovery from scrap (700) 
Increased inventory obsolescence (400) 
Increase or (decrease) in gross profit $1,000 


In the listing of the major factors in- 
volved in the change in gross profit 
as between the current and previous 
month or the year to date and the 
same period one year ago, the follow- 
ing two items need further explana- 
tion: 


1. Changes in gross profit due to 
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changes in sales volume and/ 
or sales mix between product 
lines. 


2. Changes in gross profit be- 
cause of product mix within 
a product line or changes in 
any of the standard costs or 
sales prices within the partic- 
ular product line. 


91 





Breaking down a change in the 
gross profit into these two categories 
for each product line can be of im- 
mense help in detecting and explain- 
ing any changes in gross profit. It is 
presumed here that the company’s ac- 
counting routine produces at least a 
gross profit figure for each of its 
product lines. The analysis that has 
been outlined above is very often used 
to make this general breakdown be- 
tween the effect of volume changes 
and changes in sales mix for total sales 
but it is seldom applied to individual 
product lines. 

The first of these factors (when 
only total sales are considered) meas- 
ures a profit change due to changes in 
sales volume alone. When applied to 





each of several product lines that make 
up total sales, this becomes a measure 
of two unseparated factors, namely, 
changes in sales volume and the gross 
profit margins enjoyed by the particular 
products. By way of illustration, it is 
obvious that a thousand dollar increase 
in sales of a product yielding a 20-per- 
cent margin is going to be more than 
offset by a thousand dollar decrease in 
sales of another product which carries 
a 30-percent profit margin. Thus, it 
would be possible with a lineup of 
products having various profit margins 
to show a change due to “volume” 
where there was no change in total 
sales volume but only a switch between 
the volume of several different product 
lines. 


The following example is given for a hypothetical Product A: 


Change in sales volume or mix between product lines 


February sales 
January sales 
Decrease 


$340,000 
354,000 
$( 14,000) at 20% standard gross 


profit = (2,800) 


Change in standard gross profit (due to changes in selling price, 
standard costs, or mix within the line) 


February standard gross profit 


January 


Increase 





Net effect of Product A on change in 


gross profit 


As shown above, changes in gross 
profits due to volume, etc., are ob- 
tained by multiplying the change in 
sales between the two periods being 
considered by the percentage of stand- 
ard gross profit applicable in the ear- 
lier of the two periods. This shows, in 
effect, the value of the increase or 
decrease in “volume’’ in terms of the 
earlier rate of profit. Also shown 
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21% 
20% 
1% x $340,000 Feb. sales 
= $3,400 
$ 600 








above is the method of evaluating 
changes in profit due to changes with- 
in the product line. Here the differ- 
ence between the standard gross profit 
percentages in the two periods being 
considered is multiplied by the sales 
in the most recent period. This shows 
for the current period the increase or 
decrease due to the difference in profit 
rates. With this more detailed infor- 
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mation at hand, it is possible to be 
much more informative in describing 
the reasons behind the changes noted 
in standard gross profit and additional 
study in any particular instance may 
further pinpoint the items within the 
line that are affecting gross profit. 

Analysis of Variances is the next 

sub-section of the first section of the 
letter. Even though other more de- 
tailed analyses of variances are issued 
in the company, the major changes are 
again pointed out here by comparing 
each major variance classification for 
the current month with the prior 
month, and explaining the significant 
changes between the two periods. 
Usually some comment is required for 
the following: 

1. Controllable variances at each 
plant—material usage, labor 
efficiency and burden efh- 
ciency. 

2. Volume variance by plants. 

3. Price variances—advantageous 
or disadvantageous purchase 
experiences during the month 


Sellmg, administrative and ware- 
house expenses are covered next. These 
expenses frequently fail to get the 
same attention that plant operating 
expenses do. However, significant 
changes in the expense pattern are 
noted by carefully analyzing depart- 
mental expense reports, comparing 
periods, and so forth. 


Comments on 
Financial Condition 

After considering all the foregoing 
aspects of our profit picture, we pre- 
pare the second part of the letter. In 
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this section are explained any signifi- 
cant changes during the period in any 
of the balance sheet accounts. Almost 
always discussed are the following: 


1. Working capital position. 

2. Receivables — especially their 
relationship to current sales as 
a gauge to the company’s col- 
lection effectiveness 

3. Inventory investment, care- 
fully compared to current 
sales and to the company’s 
current position in the sea- 
sonal sales curve so that the 
effectiveness of inventory con- 
trols can be judged. 


After coverage of the balance sheet 
items, cash receipts and disbursements 
are analyzed and a summary statement 
for both the month and year-to-date 
is presented. Significant relationships 
are considered and analyzed. All ma- 
jor sources of funds are related, where 
practical, to major dispositions so that 
cash-in-and-out financing is made more 
apparent to those who receive the rou- 
tine financial reports. 


What We Achieve — 
Communication 


It will have been noted that the 
“president's letter’ is not wholly nar- 
rative, although predominantly so. 
The figures are selective, not masses, 
and are explained by the text which, 
in turn, they illustrate. This is the 
basic idea which the letter seeks to 
implement: by means of a relatively 
easy-to-read letter the recipient is 
given a comprehensive representation 
of the overall financing and operating 
picture of the company. 








Beyond Chese Covers 


Books 


Accounting Trends and Techniques 


American Institute of Certified Public 
Accountants, 270 Madison Ave., Neu 
York 16, N. Y., 1961, 291 pp., $18. 


Accounting usage is still marked by divergen- 
cies. This statistical summary analyzes the 
presentations represented by ‘600 industrial 
and commercial corporations” in their re- 
ports for years ending within 1960, “to 
which are added excerpts from and com- 
ments upon unusual accounting treatments 


found in 500 additional reports.” 


The Preparation of the Annual 
Report 


Research Bureau, Inc., P.O. Box 68, 

Kensington Station, Detroit 24, Michi- 

gan, 1959, 175 pp., $15. 
Replete with selected illustrations of annual 
reports — statements, pictures, accountants’ 
opinions, narrative, use of color — this pres- 
entation is also expository, setting forth, for 
example, range of number of pages used in 
reports, types of covers, weight of paper 
stock, circulation, preparation procedure and 


techniques, etc. 


The Cost-Minded Manager 


John D. Staley, American Management 
Association, 1515 Broadway, New York 
36, N.Y., 1961, 285 pp., $6.75. 


Closing with a chapter recounting case his- 
tories of successful programs to reduce and 
control of costs, this text is a far-ranging. 
experience-based description of needs, ways 


and means to achieve lower levels and better 
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results. Spotlight is thrown on labor and 


maintenance costs in specific chapters 


Capital Expenditure Decisions 


Donald F. Istvan, Bureau of Business 
Research, Indiana University, Blooming- 
ton, Indiana, Paper Bound, 1961, 128 pp., 
$3. 
Subtitled “how they are made in large cor- 
porations’”’ and identified as Indiana Business 
Report No. 33, this offering is a study based 
on 48 such companies and 147 interviews 
with financial executives in their home 
offices. The two portions into which the 
study is organized deal, respectively, with 
“administrative procedures’ and “economic 
evaluation.”’ Lack of use of “refined’’ evalu- 
ation methods is found but five companies 
report exclusive use of time-adjusted rate of 
return, nine more employ it for expansion 
proposals, six others are considering its use 
and none alternative 


report reverting to 


methods. 


Installing and Using an Automatic 
Data Processing System 


John Peter McNerney, Division of Re- 
seach, Harvard Business School, Boston 
63, Mass., 1961, 315 pp., $3. 


As might be expected, the data processed 
in the system reported in this case study 
is primarily accounting information. The 
evaluation of results relates to such achieve- 
ments as sales and inventory control. The 
company illustrated through the stages of 
equipment investigation, selection and use 


iS a paper converter. 
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Management Information Systems 
and the Computer 


James D. Gallagher, American Manage- 
ment Association, 1515 Broadway, New 
York 36, N. Y., Paper Bound, 1961, 191 
pp., $6. 


This study covers a subject of central interest 
to accountants, but not particularly from an 
accounting viewpoint. ‘Organizing the Sys- 
tem for Management Planning and Control” 
is the title of a main ch-pter. Two case 
studies are appended dealing, respectively, 
with American Airlines and Sylvania Electric 
Products. 


Handbook of Automation, 
Computation and Control — Vol. 3 


Grabbe, Ramo and Wooldridge, Editors, 
John Wiley & Sons, Inc., 440 Park Ave. 
South, New York 16, N. Y., 1961, Chap- 
ter Paging, $19.75. 


The preceding volumes of this series were 
devoted to (1) operations research and kin- 
dred topics and (2) computer design, termi- 
nology and use. Equally thorough and 
thoroughly technical, the present volume 
covers automatic control systems in manu- 
facturing and processing industries, plus 
other material explaining how automatic 


control is achieved. 


Data Processing Annual 


Gille Associates, Inc., Book Tower, 
Detroit 26, Michigan, 1961, 320 pp., $15. 


A variety of punched card and computer 
applications are described in this Volume 
III, which is indexed likewise to previous 
Volumes I and II. There is an extensive 
bibliography to the literature on computers 
and also a related publishers’ directory. 


The Audit and the Punched Card 


A. Wayne Corcoran and Donald F. Istvan, 
Bureau of Business Research, Ohio State 
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University, Columbus, Ohio, Paper 

Bound, 1961, 76 pp., $2. 
Research Monograph No. 101, this presenta- 
tion is based upon a survey of accounting 
firm practices in a particular geographic 
area in utilizing client tabulating equipment 
in expediting and achieving accuracy in audit 
steps. Numerous areas were found, from 
cash to taxes, where such assistance could 


be applied. 


Operating Results of Food Chains 
in 1960 


Wilbur B. England, Harvard Business 

School, Boston 63, Mass., Paper Bound, 

1961, 50 pp., $2. 
Reflecting operations of 53 companies with 
7,300 stores, this study is now in its sixth 
year. There has been announced improve- 
ment in the currency of figures and the 
addition of a special section giving attention 
to an “issue of the year,’’ identified as “food 
chain participation in general merchandise 
self-service department store type of opera- 
tion.” Statistics on operating results and 
expense by functions, related to 1960, form 
the substance of the study, with data mainly 


in terms of percentages. 


Operating Results of Department 
and Specialty Stores in 1960 


H. Lawrence Isaacson, Harvard Business 
School, Boston 63, Mass., Paper Bound, 
1961, 161 pp., $6. 


Also Bureau of Business Research Bulletin 
No. 161, this annual is the 41st “Harvard 
survey of margins, expenses, and profits of 
the department store trade.” Tables are given 
first for “all firms combined,’ and then for 
volume-of-business classifications. Data is 
expressed throughout in percentages of rele- 


vant totals. 
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